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TITLE 

Nitrogen Containing Heteroaromatics as Factor Xa Inhibitors 



This invention relates generally to nitrogen containing 
heteroaromatics which are inhibitors of trypsin-like serine 
protease enzymes, especially factor Xa, phamaceutical 
compositions containing the same, cuid methods of using the 
10 same as anticoagulant agents for treatment and prevention of 
thromboembolic disorders. 

BACyGROTOD OF TH^ XWVEWTIPN 
wo 95/18111 addresses fibrinogen receptor antagonists, 
15 containing basic and acidic termini, of the formula: 



wherein represents the basic termini, U is an alkylene or 
20 heteroatom linker, V may be a heterocycle, and the right hand 
portion of the molecule represents the acidic termini. The 
presently claimed compounds do not contain the acidic termini 
of WO 95/18111. 



25 cell aggregation inhibitors which are 5-membered heterocycles 
of the formula: 



wherein the heterocycle may be aromatic and groups A-B-C~ and 
30 F-E-D- cure attached to the ring system. A-B--C- can be a wide 
variety of substituents including a basic group attached to an 
aromatic ring. The F-E-D- group, however, would appear to be 
an acidic functionality which differs from the present 
invention. Furthermore, use of these compounds as inhibitors 
35 of factor Xa is not discussed. 



FIELD OF THE INVENTION 




In U.S. Patent No. 5,463,071, Himmelsbach et al depict 
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Baker et al. i„ u.S. Patent No. 5,317,103, discuss S-HT, 
agonists which are indole substituted five-membered 
heteroaromatic compounds of the formula: 




wherexn Rl ,nay be pyrrolidine or piperidine and A may be a 
basic group including amino and amidino. Baker et al 
however, do not indicate that A can be a substituted ring 
system like that contained in the presently claimed 
heteroaromatics . 



Baker et al, in WO 94/02477, discuss agonists which 

are imidazoles, triazoles, or tetrazoles of the formula: 



pi 



I 

B 



15 A- 



Y-2 



20 



25 



30 



wherein r1 represents a nitrogen containing ring system or a 
nitrogen substituted cyclobutane, and A may be a basic group 
including amino and amidino. Baker et al, however, do not 
indicate that A can be a substituted ring system like that 
contained in the presently claimed heteroaromatics. 

Tidwell et al, in J. Med. Chem. 1978, 21(7), 613-623 
describe a series of diarylamidine derivatives including 3 5- 
bis(4-amidinophenyl)pyrrole. This series of confounds was' 
tested against thrombin, trypsin, and pancreatic kallikrein 
The presently claimed invention does not include these types 
of conpounds. 

Activated factor Xa, whose major practical role is the 
generation of thrombin by the limited proteolysis of 
prothrombin, holds a central position that links the intrinsic 
and extrinsic activation mechanisms in the final common 
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pathway of blood coagulation. The generation of thrombin, the 
final serine protease in the pathway to generate a fibrin 
clot, from its precursor is amplified by formation of 
prothrombinase coitplex (factor Xa, factor V, Ca2+ and 
phospholipid) . Since it is calculated that one molecule of 
factor Xa can generate 138 molecules of thrombin (Elodi, S., 
Varadi, K. : Qptiinization of conditions for the catalytic 
effect of the factor IXa- factor VIII Complex: Probable role of 
the complex in the amplification of blood coagulation. 
Thromb. Res. 1979, 15, 617-629), inhibition of factor Xa may 
be more efficient than inactivation of thrombin in 
interrupting the blood coagulation system. 

Therefore, efficacious and specific inhibitors of factor 
Xa are needed as potentially valuable therapeutic agents for 
15 the treatment of thromboembolic disorders. it is thus 
desirable to discover new factor Xa inhibitors. 

SUMMARY OF T HE INVENTION 
Accordingly, one object of the present invention is to 
provide novel nitrogen containing aromatic heterocycles which 
are useful as factor Xa inhibitors or phannaceutically 
acceptable salts or prodrugs thereof. 

It is another object of the present invention to provide 
pharmaceutical conpositions conprising a pharmaceutically 
acceptable carrier and a therapeutically effective amo\int of 
at least one of the conpounds of the present invention or a 
pharmaceutically acceptable salt or prodrug form thereof. 

It is another object of the present invention to provide 
a method for treating thromboembolic disorders comprising 
administering to a host in need of such treatment a 
therapeutically effective amount of at least one of the 
con^unds of the present invention or a phannaceutically 
acceptable salt or prodrug form thereof. 

These and other objects, which will become apparent 
35 during the following detailed description, have been achieved 
by the inventors' discovery that compounds of formula (I): 



20 



25 



30 
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I 

or phannaceutically acceptab'le salt or prodrug forms thereof 
wherexn A, B, D, E. G. J, M, Rla, n^b, 3 and ./z are defined ' 
below, are effective factor Xa inhibitors. 

tl] «ius, in a first embodia,ent. the present invention 
provides novel compounds of formula I: 



I 



or a stereoisomer or pharmaceutically acceptable salt thereof 
wherein; 



ring M contains, in addition to J. 0-3 N atoms, provided that 
xf M contains 2 N atoms then Rib £3 ^ot present and if m 
contains- 3 N atoms then Ria and Rib ^re not present- 



20 J is N or NH; 



D is selected from OJ. C (=Nr8)nr7r9, nhc ( =nr8 ) nr7r9 

NR8CH(=NR7,, C(0)NR7r8. and {CR8r9,,kr7r8. provided that D 
IS substituted meta or para to G on E; 

25 

E is selected from phenyl, pyridyl. pyrimidyl. pyrazinyl. 
pyridazinyl, and piperidinyl substituted with 1 R; 



30 



alternatively. D-E-G together represent pyridyl substituted 

With 1 R; 



R is selected from H. halogen. (CH2),or3. c^., alkyl. 0CF3. and 

CF3 ; 
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G is absent or is selected from NHCH2, OCH2, and SCH2, provided 
that when s is 0, then G is attached to a carbon atom on 
ring M; 

5 

2 is selected from a C1-4 alkylene, {CH2)rO(CH2)r. 

(CH2)rNR3(CH2)r. (CH2 )rC (O) (CHj) r , (CH2) rC (0)0(CH2)r. 

(CH2)rOC(0) {GH2)r. (CH2) rC {0)NR3 (CH2) r . 

(CH2)rNR3c(0) (CH2)r. {CH2 ) rOC (O) 0 (CH2 ) r . 
10 (CH2)rOC(0)NR3(CH2)r. (CH2) rNR^C (O) 0 (CH2) r . 

(CH2)rNR^C(0)NR3(CH2)r. (CH2) rS (O) p {CH2 ) r . 

(CH2)rS02NR3(CH2)r. (CH2 ) rNR^S02 {CH2 ) r . and 

(CH2)rNR3s02NR3(CH2)r' provided that Z does not form a N- 
N, N-0, N-S, NCH2N, NCH2O, or NCH2S bond with ring M or 
15 group A; 

Rla and R^^ are independently absent or selected from 

-(CH2)r-Rl', NCH2Rl\ OCH2RI', SCH2R^\ N (CH2 ) 2 (CH2) tR^ 
0(CH2)2(CH2)tR^\ and S (CH2) 2 (CH2) tR^ \ or combined to form 
20 a: 5-8 membered saturated, partially saturated or 

unsaturated ring substituted with 0-2 R^ and which 
contains from 0-2 heteroatoms selected from the group 
consisting of N, O, and S; 

25 Ri' is selected from Ci>3 alkyl, halo, {CF2)rCF3, 0R2, 
NR2R2a^ C{0)R2c, 0C(0)R2, (CF2 ) rC02R2c , s{0)pR2b, 
NR2(CH2)rOR2, NR2C(0)R2h, NR2c (O) NHR2b^ NR2c(0)2R2a, 
CX:{0)NR2b, c(0)NR2R2a^ S02NR2R2a^ NR2S02R2t>, C3_6 
carbocyclic residue substituted with 0-2 R^, and 5-10 

30 membered heterocyclic system containing from 1-4 

heteroatoms selected from the group consisting of N, 0, 
and S substituted with 0-2 R^; 

Rl' is selected from H, C(0)R2b, C(0)NR2R2a^ S(0)R2h, S(0)2R2b, 
35 and S02NR2R2a. 

r2, at each occurrence, is selected from H, CF3, C1-.6 alkyl, 

benzyl, C3-6 carbocyclic residue substituted with 0-2 R^b, 



5 



10 



wo 98/28269 

PCr/IIS97/22895 

and 5-6 roembered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, 0, 
and S substituted with 0-2 R^b; 

R2a. at each occurrence, is selected from H. CF3, Ci_6 alkyl. 

benzyl, Ca-e carbocyclic residue substituted with 0-2 R4b, 
and 5-6 membered heterocyclic system containing from I-4 
heteroatoms selected from the group consisting of n, o. 
and S sxibstituted with 0-2 R^b; 



R2b, at each occurrence, is selected from CF3, C1-4 alkoxy, Ci g 
alkyl, benzyl, C3.6 carbocyclic residue substituted with 
0-2 R4b, and 5-6 membered heterocyclic system containing 
from 1-4 heteroatoms selected from the group consisting 
°^ N, o, and S substituted with 0-2 R^b. 

R2'=. at each occurrence, is selected from CF3. OH, C1.4 alkoxy, 
Ci-6 alkyl, benzyl, C3-6 carbocyclic residue substituted ' 
with 0-2 R4b, and 5-6 membered heterocyclic system 
20 containing from 1-4 heteroatoms selected from the group 

consisting of N, O. and S substituted with 0-2 R4b, 

alternatively, r2 and R2a combine to form a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
25 substituted with 0-2 R^b which contains from 0-1 

additional heteroatoms selected from the group consisting 
of N, O, and S; 

R3. at each occurrence, is selected from H, C1.4 alkyi. and 
30 phenyl; 

R3a, at each occurrence, is selected from H, C1.4 alkyl, and 
phenyl ; 

35 A is selected from: 

C3-10 carbocyclic residue substituted with 0-2 r4, and 
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5-10 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, O, emd S 
substituted with 0-2 R^; 

5 B is selected from: 

X-Y, NR2R2a, C (=NR2)NR2R2a, NR2c { =NR2 ) NR2R2a^ 
C3.10 Ccorbocyclic residue substituted with 0-2 R^a, and 
5-10 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, O, and S 
10 substituted with 0-2 R^a; 

X is selected from Ci_4 aDcylene, -CR2 (CR2R2b) (qj^) t-, -C{0)-, 
-C(=NR)-, -CR2(NR1'r2)-, -cr2(OR2)-, -CR2{SR2)-, 
-C(0)CR2R2a.^ -CR2R2ac(0), -S(0)p-, -S (O) pCR2R2a. ^ 
-CR2R2as{0)p<, -S{0)2NR2., -NR2s{0)2-, -NR2s (q) 2CR2R2a. ^ 
-CR2R2as(0)2NR2-, -NR2s (0) 2NR2- , -C(0)NR2-, -NR2c(0)-, 
-C(0)NR2CR2R2a»^ -NR2c (O) CR2R2a_ ^ -CR2R2ac {0)NR2-, 
-CR2R2aNR2c(0)-, -NR2C(0)0-, -0C(0)NR2-, -NR2c (0)NR2-, 
-NR2-, -NR2CR2R2a-., .CR2R2aNR2^^ O, -CR2R2ao-, and 
20 -0CR2R2a«; 

Y is selected from: 

(CH2)rNR2R2a, provided that X-Y do not form a N-N, or 
S-N bond, 

25 ^3^10 carbocyclic residue substituted with 0-2 R^a^ and 

5-10 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, 0, and S 
substituted with 0-2 R^a. 

30 R^, at each occurrence, is selected from =0, (CH2)rOR2, halo, 
Ci-4 alkyl, -CN, NO2, (CH2)rNR2R2a, (CH2)rC{0)R2b, 
NR2c(0)R2b, C{0)NR2R2a, NR2c ( 0 ) NR2R2a ^ CH ( =NR2 ) NR2R2a ^ 
NHC{=NR2)NR2R2a^ S02NR2R2a, NR2S02NR2R2a ^ NR2SO2-C1-4 alkyl, 
NR2s02R^ S{0)pR5, {CF2)rCF3, NCH2RI', OCH2RI', SCH2R1', 

35 N(CH2)2(CH2)tR^', O (CH2) 2 (CH2) tR^' , and S (CH2 ) 2 (CH2) tR^' , 
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alternatively, one is a 5-6 membered aromatic heterocycle 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S; 

5 r4«. at each occurrence, is selected from =0, (CH2)rOR2, halo. 
Ci-4 alkyl. -CN. N02, (CH2)rNR2R2a, (CH2)rC(0)R2b, 
NR2c(0)R2b, C(0)NR2r2«. NR2c{0)NR2R2a, CH ( =NR2 ) NR2R2a 
NHC(=NR2)NR2R2a, S02NR2R2a, NR2s02NR2R2a, NR2SO2-C1.4 alkyl 
NR2s02R5. S(0)pR5, and (CF2)rCF3; 

10 

alternatively, one R^a is a 5-6 membered aromatic heterocycle 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S substituted with 0-1 r5; 

15 R4b. at each occurrence, is selected from =0, (CH2)rOR3. halo, 
Ci-4 alkyl. -CN, NO2, {CH2)rNR3R3». (CH2)rC{0)R3. 
NR3C(0)R3a, C(0)NR3R3a, NR3C(0)NR3R3a, CH{=NR3)NR3R3a 
NH3c(=NR3)NR3R3a, S02NR3R3a, NR3S02NR3R3a, NR3SO2-C1.4' 
alkyl. NR3S02CF3, NR3 SO2 -phenyl , S(0)pCF3. S(0)p-Ci-4 
alkyl, S(0)p-phenyl, and (CF2)rCF3; 

R5, at each occurrence, is selected from CF3, Ci-g alkyl, 

phenyl substituted with 0-2 r6, and benzyl substituted 
with 0-2 r6; 

at each occurrence, is selected from H, OH, (CH2)rOR2, 
halo. Ci-4 alkyl, CN, NO2, (CH2)rNR2R2a, (CH2)rC (0)R2b, 
NR2c(0)R2b NR2c.(0)NR2R2a, CH(=NH)NH2, NHC(=NH)NH2. 
S02NR2R2a, NR2s02NR2R2a, and NR2SO2C1-4 alkyl; 

at each occurrence, is selected from H, OH, Ci-g alkyl. 
Ci-6 alkylcarbonyl, Ci-g alkoxy, C1-4 alkoxycarbonyl, ' 
(CH2)n-phenyl, Ce-io aryloxy, Ce-io aryloxycarbonyl . Ce-io 
arylmethylcarbonyl. C1-4 alkylcarbonyloxy C1.4 
alkoxycarbonyl, Cg-io arylcarbonyloxy C1-4 alkoxycarbonyl, 
Ci-6 alkylaminocarbonyl. phenylaminocarbonyl , and phenyl 
Ci-4 alkosQ'carbonyl ; 
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at each occurrence, is selected from H, Ci-g alkyl and 
(CH2)n"Phenyl; 

alternatively, r7 and combine to form a 5 or 6 membered 
saturated, ring which contains from 0-1 additional 
heteroatoms selected from the group consisting of N, O, 
and S; 

R^, at each occurrence, is selected from H, Ci.6 alkyl and 
(CH2)n-phenyl; 

n, at each occurrence, is selected from 0, 1, 2, and 3; 

m, at each occurrence, is selected from 0, 1, and 2; 

p, at each occurrence, is selected from 0, 1, and 2; 

r, at each occurrence, is selected from 0, 1, 2, and 3; 

s, at each occurrence, is selected from 0, 1, and 2; and, 

t, at each occurrence, is selected from 0 and 1; 

provided that D-E-G- {CH2) s- and -Z-A-B are not both 
benzamidines . 



[2] In a preferred embodiment, the present invention provides 
novel conpounds of formulae la-Ih: 
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/J: ff"'- f<«- 

./vv., 



Ic 



/vVs 



Id 



If 

As, 



^erein groups D-E- and -z-A-B are attached to adjacent ato„« 
on the rxng; 

5 Z is selected from a CH2O, OCH2. CH^NH, NHCH2, C{0), CH2C<0) 

C(0)CH2, NHC(O), C(0)NH, CH^SCO^. S(0)2{CH2), SOjNH, and 
NHSO2, provided that Z does not form a N-N. N-0, NCH2N or 
NCH2O bond with ring M or group A; 

10 A is selected fron. one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 r4; 

phenyl, piperidinyl, piperazinyl, pyridyl, 
pyriniidyl, furanyl, morpholinyl , thiophenyl, p^^olyl 
Pyrrolidinyl, oxazolyl. isoxazolyl, thiazolyl, 

15 isothiazolyl, pyrazolyl. imidazolyl, oxadiazolyl, 

thiadiazolyl. triazolyl, 1,2, 3 -oxadiazolyl, 

1.2.4- oxadiazolyl. 1.2. 5 -oxadiazolyl, 1.3. 4 -oxadiazolyl, 

1.2.3- thiadiazolyl, 1,2, 4- thiadiazolyl, 

1.2.5- thiadiazolyl. 1. 3. 4 -thiadiazolyl. 1.2. 3-triazolyl, 

1.2.4- triazolyl. 1.2,5-triazolyl, 1,3.4-triazolyl. 
benzofuranyl, benzothiof uranyl , indolyl, benzimidazolyl 
benzoxazolyl, benzthiazolyl . indazolyl, benz isoxazolyl ' 
benzisothiazolyl, and isoindazolyl; 

25 B is selected from: Y, X-Y. im2R2a, C (=NR2)NR2R2a, and 
NR2C(=NR2)NR2R2a; 
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X is selected from C1-4 alkylene, ~C(0)-, -Ci^NR)-, 

-CR2(NR2R2a).^ -C (0) CR^RSa, ^ -CR2R2ac(0), -C(0)NR2-, 
-NR2c(0)-, ~C(0)NR2CR2R2a.^ -NR2c (O) CR2R2a_ ^ 
-CR2R2ac(0)NR2-., -CR2R2aNR2c (O) - , -NR2c (O) NR2_ ^ -Nr2-, 
-NR2CR2R2a.^ .CR2R2aNR2-^ O, -CR2R2ao-., and -OCR2R2a-. 

Y is NR2R2a^ provided that X-Y do not form a N-N or O-N bond; 

alternatively, Y is selected from one of the following 
carbocyclic and heterocyclic systems which are 
substituted with 0-2 R^a; 

cylcopropyl, cyclopentyl, cyclohexyl, phenyl, 
piperidinyl, piperazinyl, pyridyl, pyrimidyl, furanyl, 
morpholinyl, thiophenyl, pyrrolyl, pyrrolidinyl, 
oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl, 
isothiazolyl , pyrazolyl, imidazolyl, oxadiazolyl, 
thiadiazolyl , triazolyl, 1,2,3-oxadiazolyl, 

1.2. 4- oxadiazolyl , 1,2, S-oxadiazolyl , 1,3, 4-oxadiazolyl, 

1.2.3- thiadiazolyl , 1,2,4- thiadiazoly 1 , 

1.2. 5- thiadiazolyl , 1,3, 4- thiadiazolyl , 1,2, 3 -triazolyl , 

1.2. 4 - triazolyl, 1, 2, 5-triazolyl, 1, 3 , 4- triazolyl, 
benzof uranyl , benzothiofuranyl, indolyl, benzimidazolyl , 
benzoxazolyl, benzthiazolyl, indazolyl, benz isoxazolyl, 
benzisothiazolyl, and isoindazolyl; 



alternatively, Y is selected from the following bicyclic 
heteroaryl ring systems: 




K is selected from O, S, NH, and N. 
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13] In a more preferred embodiment, the present invention 
provides novel compounds of formulae Ila-IIf: 




wherein; 

Z is selected from a C(0), CHjCCO). C{0)CH2. NHC(O) , C(0)NH, 
C(0)N(CH3). CH2S(0)2, S{0)2(CH2), SO2NH, andNHS02, 
provided that Z does not form a N-N or NCH2N bond with 
ring M or group A. 



14] In an even more preferred embodiment, the present 
invention provides novel compounds of formulae Ila-IIf, 
wherein; 

E is phenyl substituted with R or 2-pyridyl substituted with 
R; 

D is selected from NH2. C{0)NH2, C(=NH)NH2. CH2NH2, CH2NHCH3. 

CH(CH3)NH2, and C(CH3)2NH2, provided that D is substituted 
meta or para to ring M on E; and, 

R is selected from H, OCH3, Cl. and F. 
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[5] In a further preferred embodiment, the present invention 
provides novel compounds of formulae Ila-IIf , wherein; 

D-E is selected from 3-aminophenyl, 3-amidinophenyl, 3-- 
aminomethylphenyl , 3 -aminocarbonylphenyl , 3 - 
(methylaminomethyl ) phenyl , 3 - (1-aminoethyl ) phenyl , 3 - ( 2 - 
amino- 2 -propyl ) phenyl , 4 -chloro-3 -aminophenyl , 4-chloro- 
3 -amidinophenyl , 4 -chloro-3 -aminomethylphenyl , 4 -chloro- 
3- (methylaminomethyl) phenyl, 4-f luoro-3-aminophenyl, 4- 
fluoro-3 -amidinophenyl , 4-f luoro-3 -aminomethylphenyl , 4 - 
f luoro-3- (methylaminomethyl) phenyl , 6-aminopyrid-2-yl, 6- 
amidinopyrid-2-yl, 6-aminomethylpyrid-2-yl., 6- 
aminocarbonylpyrid-2-yl, 6- (methylaminomethyl )pyrid-2-yl, 
6-{l-aminoethyl)pyrid-2-yl, cind 6- (2-amino-2- 
propyl ) pyrid-2-yl . 



[6] In another even more preferred embodiment, the present 
invention provides novel compounds of formulae Ila-IIf , 
wherein ; 

2 is C(0)CH2 and CONH, provided that Z does not form a N-N bond 
with group A; 

A is selected from phenyl, pyridyl, and pyrimidyl, and is 
substituted with 0-2 R^; and, 

B is selected from X-Y, phenyl, pyrrolidine, morpholino, 

l,2,3-tria20lyl, and imidazolyl, and is substituted with 

0- 1 R4a; 

r4, at each occurrence, is selected from OH, (CH2)rOR2, halo, 
Ci-4 alkyl, (CH2)rNR2R2a, and (CF2)rCF3; 

R^a is selected from C1-4 alkyl, CF3, S(0)pR5, S02NR2R2a^ and 

1 - CF3 - t etrazol -2 -yl ; 
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R5, at each occurrence, is selected from CF3, Ci_6 alkyl. 
phenyl, and benzyl; 

X is CH2 or C(0); and, 

Y is selected from pyrrolidine and morpholino. 



[7] In another further preferred embodiment, the present 
10 invention provides novel compounds of formulae Ila-IIf , 
wherein; 

A is selected from the group: phenyl, 2-pyridyl, 3-pyridyl, 
2-pyrimidyl, 2-Cl-phenyl, 3-Cl-phenyl, 2-F-phenyl. 3-F- 
phenyl, 2-methylphenyl, 2 -aminophenyl , and 2- 
methoxyphenyl ; and, 

B is selected from the group: 2-CF3 -phenyl, 2- 

(aminosulfonyl) phenyl, 2- (methylaminosulfonyl) phenyl, 2- 
(dimethylaminosul f onyl ) phenyl , l -pyrrolidinocarbonyl ' 2 - 
(methylsulfonyl) phenyl. 4-morpholino, 2- (1 - -CFj-tetrazol- 
2-yl)phenyl, 4-morpholinocarbonyl. 2 -methyl -l-imidazolyl, 
5-methyl-l-imidazolyl. 2-methylsulfonyl-l-imidazolyl and.' 
5-methyl-l . 2 , 3 - triazolyl . 

25 

18] In another even more preferred embodiment, the present 
invention provides novel compounds of formulae Ila-llf. 
wherein; 

30 

E is phenyl substituted with R or 2-pyridyl substituted with 
R; 

D is selected from NH2, C(0)NH2, C(=NH)NH2. CH2NH2. CH2NHCH3, 

CH{CH3)NH2, and C (013)2^2. provided that D is substituted 
meta or para to ring.M on E; and, 

R is selected from H, OCH3. Cl, and F; 
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Z is C{0)CH2 and CONH, provided that Z does not form a N-N bond 
with group A; 

5 A is selected from phenyl, p^idyl, and pyrimidyl, and is 
substituted with 0-2 R^; and, 

B is selected from X-Y, phenyl, pyrrolidine, morpHolino, 

1,2,3-triazolyl, and imidazolyl, and is s\ibstituted with 
10 0-1 R4a; 

at each occurrence, is selected from OH, (CH2)rOR2, halo, 
Ci-4 alkyl, (CH2)rNR2R2a, and (CF2)rCF3; 

15 R4a is selected from C1-4 alkyl, CF3, S{0)pR5, S02NR2R2a^ ^^^3 
l-CF3"tetrazol-2-yl; 

r5, at each occurrence, is selected from CF3, Ci-e alkyl, 
phenyl, cuid benzyl; 



20 
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X is CH2 or C(0); and, 

Y is selected from pyrrolidine and morpholino. 



[9] In euiother further preferred embodiment, the present 
invention provides novel conpounds of formulae Ila-IIf , 
wherein; 



30 D-E is selected from 3-aminophenyl, 3-amidinophenyl, 3- 
aminomethy Ipheny 1 , 3-aminocarbonylphenyl, 3- 
(methylaminomethyl ) phenyl , 3 - { 1 -aminoe thyl ) phenyl , 3 - ( 2 - 
amino- 2 -propyl ) phenyl , 4-chloro-3 -aminophenyl , 4-chloro- 
3-amidinophenyl , 4-chloro-3-aminomethylphenyl , 4-chloro- 

35 3- (methylaminomethyl) phenyl, 4-fluoro-3-aminophenyl, 4- 

f luoro-3-amidinophenyl , 4-f luoro-3-aminomethylphenyl , 4- 
fluoro-3~ (methylaminomethyl) phenyl, 6-aminopyrid-2-yl, 6- 
amidinopyrid-2-yl , 6-aminomethylpyrid-2-yl , 6- 
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aininocarbonylpyrid-2-yl. 6- (methylaininomethyl)pyrid-2-yl 
6- (l-aminoethyl)pyrid-2-yl, 6- (2 -amino -2 -propyl )pyrid-2- 
yl; 

5 A is selected from the group: phenyl. 2-pyridyl. 3-pyridyl. 

2-pyriinidyl, 2-ci-phenyl, 3-Cl-phenyl, 2-F-phenyl, 3-f1 
phenyl, 2-niethylphenyl, 2-aminophenyl. and 2- 
methojQfphenyl ; and, 

10 B is selected from the group: 2-CF3-phenyl, 2- 

(aminosulfonyl)phenyl, 2- (methylaminosulfonyl) phenyl, 2- 
(dimethylaminosulfonyl)phenyl, 1 -pyrrol idinocarbonyl' 2- 
(nethylsulfonyl) phenyl, 4-morpholino, 2- (1 ' -cPa-tetrazol- 
2-yl)phenyl, 4-morpholinocarbonyl. 2 -methyl -l-imidazolyi 
S-methyl-l-imidazolyl, 2-methylsulfonyl-l-indda2olyl and' 
5-methyl-l,2, 3-triazolyl. 
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[10] In a still further preferred embodiment, the present 
invention provides a novel compound of formula Ha. 

[11] In another still further preferred embodiment, the 
present invention provides a novel compound of formula lib. 

[12] In another still further preferred embodiment, the 
present invention provides a novel compound of formula He. 

[13] In another still further preferred embodiment, the 
present invention provides a novel compound of formula Ild. 

[14] In another still further preferred embodiment, the 
present invention provides a novel compound of formula He. 
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[15] In another still further preferred embodiment, the 
present invention provides a novel compound of formula Ilf . 

[16] In another even more preferred embodiment, the present 
invention provides novel compounds of formulae Ila-Ilf , 
wherein; 

D is selected from C(=NR8)NR7r9, C[0)mPR^, NR7r8, and CHim^R^, 
provided that D is substituted meta or para to ring M on 
E; 

E is phenyl substituted with R or pyridyl substituted with R; 
R is selected from H, CI, F, OR^, CH3, CH2CH3, OCF3, and CF3; 

Z is selected from C{0), CH2C(0), C(0)CH2, NHC(O), and C(0)NH, 
provided that Z does not form a N-N bond with ring M or 
group. A; 

R^^ cuid r1^ are independently absent or selected from 

-(CH2)r-R^\ NCHsRl', OCH2RI', SCH2R^\ N (CH2) 2 (CH2) tR^ ' , 
0(CH2)2(CH2)tR^', and S(CH2)2 (CH2) tR^\ or combined to form 
a 5-8 membered saturated, partially saturated or 
\insaturated ring substituted with 0-2 R^ and which 
contains from 0-2 heteroatoms selected from the group 
consisting of N, 0, and S; 

R^', at each occurrence, is selectied from H, Ci_3 alkyl, halo, 
{CF2)rCF3, 0R2, NR2R2a, C(0)R2c, (CF2) rCC^R^^, S(0)pR2b, 
NR2(CH2)rOR2, NR2c(0)R2b, NR2C(0)2R2b, C(0)NR2R2a^ 
S02NR2R2a^ and NR2S02R2b; 

A is selected from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 R^; 

phenyl, piperidinyl, piperazinyl, pyridyl, 
pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl, 

17 



pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl, pyrazolyl, and imidazolyl ; 

B is selected from: Y, X-Y, NR2R2a, C(=NR2)NR2R2a, 
5 NR2c{=NR2)NR2R2a. 

X is selected from CH2, -CR2(CR2R2b) (CH2)t-. -C{0)-, -C{=NR)-, 
-CH(NR2R2a,_, -c(0)NR2-. -Nr2c(0)-, -NR2c (0)NR2- , -nr2-/ 
eaad O; 



10 



Y is NR2R2a, provided that X-Y do not form a N-N or 0-N bond; 

alternatively. Y is selected from one of the following 
carbocyclic and heterocyclic systems which are 
15 substituted with 0-2 R^a,. 

phenyl, piper idinyl, piperazinyl, pyridyl, 
pyrimidyl. furanyl. morpholinyl, thiophenyl, pyrrolyl, 
pyrrolidinyl. oxazolyl, isoxazolyl. isoxazolinyl, 
thiazolyl. isothiazolyl. pyrazolyl, imidazolyl, 
oxadiazolyl. thiadiazolyl , triazolyl, 1.2,3-oxadiazolyl, 

1.2.4- oxadiazolyl. 1,2, 5 -oxadiazolyl. 1,3. 4 -oxadiazolyl. 

1.2. 3 - thiadiazolyl. 1.2, 4 -thiadiazolyl, 

1.2. 5- thiadiazolyl, 1,3. 4 -thiadiazolyl. 1,2. 3 -triazolyl. 

1.2.4- triazolyl. 1,2, 5- triazolyl, and 1,3,4-triazolyl; 
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R^, at each occurrence, is selected from =0, OH, CI. F. C1-4 

alkyl. (CH2)rNR2R2a, (CHj) rC (0)R2b, NR2c(0)R2b, C(0)NR2R2a, 
CH{=NH)NH2, NHC(=NH)NH2, S02NR2R2a, NR2SO2-C1.4 alkyl, 
NR2s02R5, S{0)pR5. and (CF2)rCF3; 

30 

R*«, at each occurrence, is selected from =0, OH. CI. F, C1.4 
alkyl, (CH2)rNR2R2a, (CH2)rC{0)R2b, NR2c(0)R2b, C(0)'NR2R2a, 
CH(=NH)NH2, NHC(=NH)NH2, S02NR2R2a^ NR2SO2-C1-4 alkyl, 
NR2s02R5, S(0)pR5, (CF2)rCF3. and l-CF3-tetrazol-2-yl • 

35 

R5, at each occurrence, is selected from CF3, Ci-e alkyl, 

phenyl substituted with 0-2 r6, and benzyl substituted 
with 0-2 r6; 
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R^, at each occurrence, is selected from H, =0, OH, Or2, ci, F, 
CH3, CN, NO2, {CH2)rNR2R2^, (CH2 ) rC (0) R^b, NR2c(0)R2b, 
CH(=NH)NH2, NHC(=NH)NH2, and S02NR2R2a. 

R"', at each occurrence, is selected from H, OH, Ci_6 alkyl, 
Ci-6 alkylcarbonyl, Ci-e alkoxy, C1.4 alkoxycarbonyl , 
benzyl, Ce-io aryloxy, Ce-io aryloxycarbonyl , Cs-io 
arylmethylcarbonyl, C1-4 alkylcarbonyloxy C1.4 
alkoxycarbonyl , Ce-io arylcarbonyloxy C1-4 alkoxycarbonyl, 
Ci_6 alkylaminocarbonyl , phenylaminocarbonyl , and phenyl 
Ci^4 alkoxycarbonyl; 

rS, at each occurrence, is selected from H, Ci-e alkyl and 
benzyl; and 



alternatively, b7 and R^ combine to form a morpholino group; 
and, 

r5, at each occurrence, is selected from H, Ci-e alkyl and 
benzyl . 



[17] In a another further preferred embodiment, the present 
invention provides novel confounds of formulae Ila-IIf , 
wherein; 

E is phenyl substituted with R or 2-pyridyl substituted with 
R; 

R is selected from H, CI, F, OCH3, CH3. OCF3, and CF3; 

Z is selected from a C{0)CH2 and C(0)NH, provided that 2 does 
not form a N-N bond with group A; 

Ria is selected from H, CH3, CH2CH3, CI, F, CF3, OCH3, NR2R2a/ 
S(0)pR2b, CH2S(0)pR2h CH2NR2s (0)pR2b, C{0)R2c, CH2C(0)R2c, 
C(0)NR2R2a/ and S02NR2R2a. 
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Rib is selected from H, CH3, CH2CH3, CI, F, CF3, OCH3, NR2R2a 
S(0)pR2b, CH2S(0)pR2b, CH2NR2S (0)pR2b. c(0)R2c. CH2C(0)R2c 
C(0)NR2R2a, and S02NR2R2a. 

A is selected from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 r4; 

phenyl. pyridyl, pyrimidyl, furanyl, thiophenyl 
pyrrolyl, oxazolyl, isoxazolyl. thiazolyl, isothiazolyl . 
pyrazolyl, and imidazolyl; 

B is selected from: Y and X-Y; 

X is selected from CHa. -CR2 {CR2R2b, _ ^ -C(0)-, -C(=NR)-, 

-CH(NR2R2a,_, _c(o)NR2-, -NR2c(0)-, -NR2c (0)NR2_ , ^nr2- 
and O; 



25 



Y is NR2R2a, provided that X-Y do not form a N-N or O-N bond; 

20 alternatively. Y is selected from one of the following 
carbocyclic and heterocyclic systems which are 
substituted with 0-2 R**; 

phenyl, piperidinyl, piperazinyl. pyridyl. 
pyrimidyl, furanyl, morpholinyl, thiophenyl. pyrrolyl 
pyrrolidinyl, oxazolyl, isoxazolyl, isoxazolinyl. 
thiazolyl, isothiazolyl, pyrazolyl, imidazolyl, 
oxadiazolyl. thiadiazolyl, triazolyl, 1 , 2 , 3 -oxadiazolyl 
1.2.4-oxadiazolyl. 1. 2. 5 -oxadiazolyl, 1,3, 4 -oxadiazolyl.' 

1.2. 3 - thiadiazolyl. 1.2. 4 -thiadiazolyl. 

30 1,2.5-thiadiazolyl. 1. 3. 4 -thiadiazolyl.' 1.2. 3 -triazolyl 

1.2.4- tria20lyl. 1,2, 5 -triazolyl.. and 1.3, 4 -triazolyl; ' 

R2. at each occurrence, is selected from H. CF3. CH3. benzyl, 
and phenyl; 

35 

R2«, at each occurrence, is selected from H, CF3. CH3, benzyl, 
and phenyl; 
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r2^, at each occurrence, is selected from CF3, OCH3, CH3, 
benzyl, and phenyl; 

r2c, at each occurrence, is selected from CF3, OH, OCH3, CH3, 
benzyl, and phenyl; 

alternatively, r2 and R2a combine to form a 5 or 6 membered 
saturated, partially unsaturated, or unsaturated ring 
which contains from 0-1 additional heteroatoms selected 
from the group consisting of N, O, and S; 

r3, at each occurrence, is selected from H, CH3, CH2CH3, and 
phenyl ; 

R3a, at each occurrence, is selected from H, CH3, CH2CH3, and 
phenyl ; 

R^, at each occurrence, is selected from OH, CI, F, CH3, 

CH2CH3, NR2R2a, CH2NR2R2a, C{0)R2b, NR2c(0)R2b, C(0)NR2R2a^ 
and CF3; 

R*^, at each occurrence, is selected from OH, CI, F, CH3, 

CH2CH3, NR2R2a^ CH2NR2R2a^ C(0)R2b, C(0)NR2R2a^ s02NR2R2a, 
S(0)pR5, CF3, and l-CF3-tetrazol-2-yl; 

r5, at each occurrence, is selected from CF3, Ci_6 alkyl, 

phenyl substituted with 0-2 R^, and benzyl substituted 
with 1 r6; 

R^, at each occurrence, is selected from H, OH, OCH3, CI, F, 
CH3, CN, NO2, NR2R2a^ CH2NR2R2a^ and S02NR2R2a. 

R*^, at each occurrence, is selected from H, OH, C1-3 alkyl, 
Ci-3 alkylcarbonyl, C1-3 alkoxy, C1-4 alkoxycarbonyl , 
benzyl, phenoxy, phenoxycarbonyl , benzylcarbonyl, C1.4 
alkylcarbonyloxy Ci_4 alkoxycarbonyl, phenylcarbonyloxy 
C1.4 alkoxycarbonyl, Ci^e alkylaminocarbonyl, 
phenylaminocarbonyl , and phenyl C1-4 alkoxycarbonyl; 
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R8. at each occurrence, is selected from H. CH3, and benzyl; 
and, 

5 alternatively, r7 and r8 combine to form a morpholino group; 
RS, at each occurrence, is selected from H. CH3. and benzyl. 

10 [18] In a another still further preferred embodiment, the 
present invention provides novel compounds of formulae 
Ila-IIf, wherein; 

Rl* is absent or is selected from H, CH3. CH2CH3, CI. F. CF3. 
15 OCH3, NR2R2a, S(0)pR2b. C(0)NR2R2a, CH2S{0)pR2b, 

CH2NR2s(0)pR2b, C(0)R2c, CH2C{0)R2c, and SOsNRzkza; 

Rl*> is absent or is selected from H, CH3, CH2CH3. Cl, F. CF3, 
0CH3,'NR2R2a^ S(0)pR2b, C(0)NR2R2a^ CH2S(0)pR2b, 
20 CH2NR2s(0)pR2b, C{0)R2b, CH2C(0)R2b, and S02NR2R2a. 

A is selected from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 r4; 
phenyl, pyridyl. and pyrimidyl; 

25 

B is selected from: Y and X-Y; 

X is selected from -C(0)- and O; 

30 Y is NR2R2a, provided that X-Y do not form a 0-N bond; 

alternatively, Y is selected from one of the following 
carbocyclic and heterocyclic systems which are 
substituted with 0-2 R^*; 

phenyl, piperazinyl. pyridyl, pyrimidyl, 
morpholinyl, pyrrolidinyl , imidazolyl, and 1.2.3- 
triazolyl; 
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r2, at each occurrence, is selected from CF3, CHa, benzyl, 
and phenyl; 

R2a, at each occurrence, is selected from H, CF3, CH3, benzyl, 
and phenyl; 

R2h, at each occurrence, is selected from CF3, OCH3, CH3, 
benzyl, and phenyl; 

r2c, at each occurrence, is selected from CF3, OH, CX:H3, CH3, 
benzyl, and phenyl; 

alternatively, r2 and R^a combine to form a ring system 

selected from pyrrolidinyl, piperazinyl and morpholino; 

R^, at each occurrence, is selected from CI, F, CH3, NR2R2a^ 
and CF3; 

R*^, at each occurrence, is selected from CI, F, CH3, 
S02NR2R2a^ S(0)pR5, and CF3; and, 

r5, at each occurrence, is selected from CF3 and CH3. 



[19] Specifically preferred compounds of the present invention 
are selected from the group: 

1- { 3 -amidinophenyl ) -2 - [ [ ( 2 • -aminosulf onyl - ( 1 , 1 » ] -biphen-4 -yl ) - 
aminocarbonyl ] pyrrole ; 

1- O-amidinophenyl ) -2 - [ [ (2 ' -tert-butylaminosulf onyl- [1, 1 • ] - 
biphen-4 -yl ) -aminocarbonyl ] pyrrole ; 

1- (3-amidinophenyl) -2- [ [ (2 ' -aminosulf onyl- [1, 1 • J -biphen-4-yl) - 
aminocarbonyl ] -4 -bromopyrrole ; 

1- (3-amidinophenyl) -2- [ [5- (2 • -aminosulf onylphen-l-yl) pyridin- 
2 -yl J -aminocarbonyl ] pyrrole ; 

l-benzyl-3- [ (2 • -aminosulf onyl- [1,1'] -biphen-4- 

yl ) aminocarbonyl ] -4 - ( 3 -amidinophenyl ) pyrrole ; 
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l-ben2yl-3- [ (2 • -tert-butylaminosulf onyl- [l. i ■ ] -biphen-4- 
y 1 ) ammocarbonyl ] - 4 - ( 3 -amidinophenyl ) pyrroli ; 

1- (3 -amidinophenyl) -4- [ (2 • -aminosulfonyl- [1,1'] -biphen-4- 
yDaminocarbonylJ-iinidazole; ^ ^ ' ' oipnen 4 

^" ) :4- [ (2 • -tert-butylaminosulf onyl- (1 , i • j - 

biphen-4-yl)ananocarbonyl] -imidazole; i '-^ J 

1- (3 -amidinophenyl) -2- [ (2 ■ -aminosulfonyl- [1. 1 ' J -biphen-4- 
yDaminocarbonyl] -imidazole; ^ • i "xpnen « 

1- (3-amidinophenyl) -3-methyl-5- [ (2 • -aminosulfonyl- [1,1']- 
biphen-4-yl)aminocarbonyl]pyra2ole; j i . i 

1- (3-ainidinophenyl) -3-methyl-5- { (2 ' -aminosulfonyl- f 1. 1 • 1 - 
biphen-4-yl)carbonylamino)pyra2ole; 

1- (3-amidinophenyl) -3-methyl-5- (2 • - (5 • • -CF3-tetrazolyl) - 
11,1'] -biphen-4-yl) aminocarbonyi)K/ra2ole; 

1- (3-amidinophenyl) -5- [ (2 ' -aminosulfonyl- [1, 1 • ] -biphen-4- 
yl ) amxnocarbonyl] -4-chloro-3-methyl-pyrazole; 

1- (3-amidinophenyl ) -5- ( (2 • -t-butylaminosulf onyl- [1 . 1 - ] -biphen- 
4-yl)aminocarbonyl)-3-trifluoromethyl-pyiazole; ^^^^^ 

1- (3-amidinophenyl) -4-methoxy-5- ( (2 • -aminosulfonyl- ri 1 - 1 - 
biphen-4-yl)aminocarbonyl)-3-trifluoromethyl-pyr;zole; 

- {3-amidinophenyl) -3-methyl -5- (4 ' - (imidazol-l-yl- 
pnenyl ) aminocarbonyl ) pyrazole ; 

- {3-amidinophenyl) -3 -me thyl-5- [ (4 ' - (2 " - 

sulf onylmethyl ) phenoxyphenyl ) aminocarbonyl] pyrazole; 

~ ^^"wiSi"'*?^^^^^ -3-methyl-5- [ (2 • -aminosulfonyl- [1.1']- 
biphen-4-yl)methylcarbonylpyra2ole; i-"--"- i 

- (3-amidinophenyl) -5- [ (2 • -aminosulfonyl- [1. 1 • ] -biphen-4- 

yl) aminocarbonyl ]-l. 2, 3-triazole; 

" '^-^ff i°°Phenyl ) -5- ( (2 • - trif luoromethyl- [ 1 , 1 ' ] -biphen-4- 
yl ) aminocarbonyl )tetra2ole; ^ i . j ^j.ynw « 

- (3-amidinophenyl) -5- ( (2 • -aminosulf onyl-3-chloro- tl, 1 ' ] - 
biphen-4-yl ) methyl thio)tetrazole; ' 

- (3 -amidinophenyl) -5- [ (2 ' -aminosulfonyl -3 -chloro- [1 1 • 1 - 
biphen-4-yl)methylsulfoxide)tetrazole; ^ 

- (3-amidinophenyl) -5- { (2 • -aminosulfonyl-3 -chloro- fi i • l - 

biphen-4-yl)methylsulfonyl]tetra2ole; ' 

(3-amidinophenyl) -5- { {2 • -aminosulfonyl- [1, l ' ] -biphen-4- 
yl) aminocarbonyl] tetrazole; ^ ^ > i oj-pnen « 
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1- {3~amidinophenyl) -3-methyl-2- [ [5- (2 ' -aminosulfonylphenyl-l- 
yl ) pyridin-2 -yl ] -aminocarbonyl ] pyrazole ; 

1- O-amidinophenyl) -3-methyl-2- [ [5- (2 ' -aminosulf onylphenyl-l- 
yl ) pyr imidin- 2 -yl ] -aminocarbonyl ] pyrazole ; 

1- O-amidinophenyl) -3-methyl-5- [ (2 * -aminosulf onyl-2-chloro- 
[1,1'] -biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- {3-amidinophenyl) -3-methyl-5- [ (2 ' -aminosulf onyl«2-fluoro- 
(1,1') -biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ {2 ' -aminosulf onyl-4 ' -f luoro- 
[1,1*] -biphen-4-yl ) aminocarbonyl ] pyrazole; 

1- (3-ainidinophenyl) -3-methyl-5- [ {2 • -trif luoromethyl- [1, 1 • ] - 
biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (3-chloro-2 ' -trif luoromethyl- 
Il, 1 ' ] -biphen-4 -yl) aminocarbonyl] pyrazole; 

1- {3-amidinophenyl) -3-methyl-5- [ (3-f luoro-2 • -trif luoromethyl- 
fl, 1 ' ] -biphen-4 -yl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3-methyl-2- [ [5- (2 • -trif luoromethylphenyl- 
1-yl ) pyridin-2 -yl ] -aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- ( (2 ' -f luoro- tl, 1 ' ] -biphen-4- 
yl ) aminocarJoonyl ] pyrazole ; 

1- (3-amidinophenyl) -3 -methyl -5- [ (3-chloro-2 • -f luoro- [1,1']- 
biphen-4-yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (2 ' -methylsulf onyl- [1, 1 • ] - 
biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (2 ' -aminosulf onyl- [1,1']- 
biphen-4 -yl ) (N ' -methyl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-n-butyl-5- ( (2 ' -aminosulf onyl- [1,1']- 
biphen- 4 -y 1 ) aminocarbonyl ] pyrazole ; 

1- {3-amidinophenyl) -3-n-butyl-5- [ ( (2 • -aminosulf onylphenyl-l- 
yl ) pyridin-2 -yl ) -aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-n-butyl-5- ( ( (2 • -trif luoromethylphenyl-1- 
yl ) pyridin-2-yl ) -aminocfiorbonyl ] pyrazole ; 

1- (3-amidinophenyl) -5- [ (2 ' -methylsulf onyl - [1, 1 * ] -biphen-4- 
yl ) aminocarbonyl ] -3 - trif luoromethyl -pyrazole ; 

1- (3-amidinophenyl) -5- [ (2 * -trif luoromethyl- [1, 1 ' ] -biphen-4- 
yl) aminocarbonyl] -3-trifluoromethyl -pyrazole; 
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^' ^^'SnhiS°?^Y^^ :4-methoxy-5- ( (2 • -trif luoromethyl- [1 1 ' 1 - 
biphen-4 -yl ) aminocarbonyl ) -3 - trif luoromethyl -pyrazolel 

1- (3-amidinophenyl) -3-methyl-5- [ (4- 

trif luoromethylphenyl ) aminocarbonylpyrazole ; 

^" '^"SJihinT^Y^^ :4-inethyl-5- 1 (2 • -aminosulfonyl- [1, 1 ■ ] - 
biphen-4-yl)aininocarbonylJ -imidazole; 

1- {3-amidinophenyl) -5- ( (2 • -aminosulfonyl- [1, 1 ' 1 -biohen-4 
yDammocarbonyl] -3-trif luorometh^l-l , 2:4itrlSSet 

"^"?Jt?T«.4^-a^^^ 

1- <3-^?i^°>^P^enyl-3-methyl-5- [ (2 ' - trif luoromethylsulf oxide- 
IJ.,1 J-biphen-4-yl)aminocarbonyl]pyrazole; ^"^lae 

■ ^^'^f fThin^^^I^"??"'^^-^- f <2 ' -trif luoromethylsulfonyl- 
11. 1 J-biphen-4-yl)aminocarbonyl]pyra2ole; *"-^'onyi 

-(3-ainidino)pheivl-3-methyl-5- [4 • - 

( carboxymethyl ) phenylaminocarbonyl ] pyrazole ; 

-{3-amidino)phenyl-3-methyl-5- [4 ' - (N N- 

dimethylaminocarbonyDphenylaminocarbonylJpyrazole; 

- (3-aniidino)phenyl-3-methyl-5- [4 ' - (N N- 

dimethylaminosulf onyl ) phenylaminocarbonyl J pyrazole ; 

- (3-eBnidino)phenyl-3-methyl-5- [ (4 • -tert- 

butylaminosulf onylphenyl ) aminocarbonyl] pyrazole ; 

■(3-amidino)phenyl-3-methyl-5-t (4'- 

amnosulf onylphenyl > aminocarbonyl J pyrazole ; 

''"SnS°afflp^rz'o5i^ ' ' --"1-rc.ethylphenyl, - 
'"'^o^J&.-^^^r'- ' <^ ' -^-zylsulfonylpiperidyl, - 

f ^2 ' -aminosulfonyl- [1, 1 ' J -biphen-4-vl ) 
N-methylaminocarbonylJ-3-methyl -pyrazole; ^ 

{3-ainidinophenyl) -5- [ (4 • -f luorol [1. 1 ' ] -biphen-4-vl ) - 
aminocarbonyl] -3 -methyl -pyrazole; ^ 
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1- (3-amidinophenyl) -5- [ [5 (2 ' •'aininosulfonylphenyl)pyridin-2- 
yl ] aminocarbonyl ] -3 -methyl -pyrazole ; 

1- (3-cyanophenyl) -5- [ [5- (2 ' -aminosulf onylphenyl) pyridin-2- 
yl ] aminocarbonyl ) - 3 -methyl -pyrazole ; 

1- (3-amidinophenyl) -5- [ (2 ' -trif luoromethyl- [1, 1 ' ) -biphen-4- 
yl) aminocarbonyl] -3 -methyl -pyrazole; 

1- (3-aminocarbonylphenyl) -5- [ (2 ' -aminosulf onyl- [1 , 1 • ] -biphen- 
4-yl ) aminocarbonyl ] -3 -methyl-pyrazole ; 

1- (3-amidinophenyl) -5- [ (2 ' -aminosulf onyl) -3-chloro- [1 , 1 • ] - 
biphen-4-yl ) aminocarbonyl ] - 3 -methyl -pyrazole ; 

1- {3-amidinophenyl) -5- [ (2 • -trif luoromethyl) -3-chloro- [1, 1 • J - 
biphen- 4 -yl) aminocarbonyl 1 -3-methylpyrazole; 

1- {3-amidinophenyl) -5- [ (2 ' -aminosulf onyl- [1 , 1 • 1 -biphen-4- 
yl ) aminocarbonyl ] - 3 -n-butylpyrazole ; 

1- (3-amidinophenyl) -5- [ (2 ' -trif luoromethyl- [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl ] -3 -n-butylpyrazole ; 

1- (3-amidinophenyl) -5- [ [5- (2 ' -aminosul f onylphenyl )pyridin-2- 
yl ] aminocarbonyl ] -3 -n-butylpyrazole ; 

1- {3-amidinophenyl) -5- [ (2 ■ - trif luoromethyl - [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl J -3 - trif luoromethyl-4 -methoxypyrazole ; 

1- (3-amidinophenyl) -5- [ (2 * -trif luoromethyl- [1, 1 ' ] -biphen-4- 
yl ) aminocarbonyl ) -3 - trif luoromethyl -pyrazole ; 

1- {3-amidinophenyl) -5- [ (2 ' -sulfonylmethyl- [1, 1 ' ] -biphen-4- 
yl ) aminocarbonyl ] -3 - trif luoromethyl -pyrazole ; 

1- (3-amidinophenyl) -5- [ (2 ' -aminosulf onyl-3-bromo- [1, 1 ' ] - 
biphen-4-yl) aminocarbonyl] -3-methyl-pyrazole; 

1- (3-aminocarbonylphenyl) -5- [ (2 • -aminosulfonyl-3-bromo- 11, 1 • ] - 
biphen-4 -y 1 ) aminocarbonyl ] - 3 -methyl -pyrazole ; 

1- {3-amidinophenyl) -3 -methyl- 5 - f (2 ' -aminosulfonyl) - [1,1']- 
biphen-4 -yl ) me thylcarbony-1 ] pyrazole ; 

1- (3-aminocarbonylphenyl) -5- (5- [ (2 * -aminosulf onylphen-1- 
yl ) pyridin-2 -yl ] aminocarbonyl ] -3 -methyl -pyrazole ; 

1- {3-amidinophenyl) -5- [ [5- (2 • -t- 

butylaminosulf onylphenyl ) pyrimidin-2-yl ] aminocartx)nyl ] -3 - 
trif luoromethyl -py r a zo 1 e ; 

1- (3-amidinophenyl) -5- [ [5- (2* ^aminosulf onylphenyl )pyrimidin-2- 
yl ] aminocarlx>nyl ] -3 - trif luoromethyl -pyrazole ; 
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l-(3-aminocarbonylphenyl) -5-[ (5- (2 '- 

aminosulfonylphenyl ) pyrimidin-2-yl ] aminocarbonyl ] -3- 
trifluoromethyl -pyrazole; 

1- (3-cyanophenyl ) -5- ( ( (4 ' - (imidazol-l- 

yl)phenyl)aminocarbonyl]-3-trifluoroinethyl -pyrazole; 

1- O-amidinophenyl) -5- [ (4 ' - (morpholin-l-yl) phenyl) - 
aminocarbonyl ) -3 - trifluoromethyl -pyrazole; 

1- O-andnocarbonylphenyl) -5- [ (4 • - (morpholin-l- 
yl ) phenyl ) aminocarbonyl ] -3 - trifluoromethyl -pyrazole ; 

1- O-amidinophenyl) -5- [ [5- (2 • -aminosulf onylphenyl) pyridin-2- 
yl] aminocarbonyl] -3-trifluoromethyl -pyrazole; 

1- (3-aminoccu:bonylphenyl) -5- ( [5- (2 ' - 

aminosulfonylphenyl )pyridin-2-yl J aminocarbonyl] -3- 
trifluoromethyl -pyrazole ; 

1- (3-amidinophenyl) -5- [ (4 • - (3-methyltetrazol-l- 

yl ) phenyl ) aminocarbonyl ] -3-trifluoromethyl -pyrazole ; 

^" ^^~^azol?^°^^' * "'^P''^y^^°°sulfonyl) -3-methyl- 

^' ^^"Sif zo?S^"^^^ ' '^-*'^°™°P»»«^yl)aminosulf onyl] -3-methyl- 

L- (3-aminoinethylphenyl ) -5- f (2 ' -aminosulf onyl- [ 1 . l • ] -biphen-4- 
yl) aminocarbonyl] -3 -methyl -pyrazole; ' ' ^ oipnen 4 

L- (3-aminomethylphenyl) -5- [ (2 • -aminosulf onyl- [1. l • j -biphen-4- 
yl)aminocarbonyl]-3-trifluoromethyl-pyrazole; ^"^'^ ^ 

- (3-amidinophenyl) -3-methyl-5- [ ( (2 • - 

trifluoromethylphenyl)pyrid-2-yl)aminocarbonyl]pyrazole; 

- (3-amidinophenyl) -3-methyl-5- [ ( (2 ' -aminosulf onyl -1- 

yj. ) pyr imid-5 -yl ) aminocarbonyl ] pyrazole ; 

- ( 3 -araidinophenyl) -3 -methyl-5- [ (2 ■ -f luoro- [1, 1 • ] -biphen-4- 

yl) aminocarbonyl] pyrazole; "J-pnen 4 

- (3-ainidinophenyl) -3-methyl-5- [3-chloro- (2 • -f luoro- [1 1 • i - 

biphen-4-yl) aminocarbonyl] pyrazole; ^ 

- (3-amidinophenyl) -3-methyl-5- [ (3-f luoro-2 ' -f luoro- fl 1 • l - 
biphen-4-yl)aminocarbonyl]pyrazole; ' 

- i^^gjnyl) -3-methyl-5- ( (3-f luoro-2 • -aminosulf onyl- 
I J. . X J -Diphen-4 -yl ) amxnocarbonyl ] pyrazole ; 
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l-{3-amidinophenyl) -3-methyl-5~ [ [5- (2 ' - 

tertbutylaminosulf onylphenyl ) pyriraid-2 - 
yl J aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ [5- (2 ' -aminosulfonylphenyl) - 
[1,6] -dihydropyr imid-2 -yl ] aminocarbonyl ] pyrazole ; 

1- (3-aiTiidinophenyl) -3-methyl-5- { (4- (pyrid-3 ' -yl)phen-l- 

yl ) aminocarbonyl ] pyrazole; 

1- (3-ainidinophenyl) -3-inethyl-5- ( (2- (2 ' - 

pyridyl ) ethyl ] aminocarbonyl ] pyrazole ; 



1 - ( 3 -amidinophenyl ) - 3 -methyl - 5 - [ ( 3 - 
15 phenylpropyl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) ~3-roethyl-5- [4 - (pyrid-2 ' -yl)phen-l- 
ylaminocarbonyl ] pyrazole ; 



20 l-(3-amidinophenyl)-3-methyl-5-[ (4- 

( isopropyloxy ) phenyl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (5~ (2 ' -trif luoromethylphenyl) - 
pyr imidin-2 -yl ) aminocarbonyl ] pyrazole ; 

2 5 

1- (3-amidinophenyl) -3 -methyl -5- ( (4- 

(piperidinosul f onyl ) phenyl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (4- 

3 0 ( piper idinocarbonyl ) phenyl ) aminocarbonyl J pyrazole ; 

1- {3-amidino-4-f luorophenyl) -3-methyl-5- [ (2 • -aminosulfonyl- 
tl, 1 • ] -biphen-4-yl) aminocarbonyl] pyrazole ; 

35 1- (3-aminocarbonyl-4-f luorophenyl) -3-methyl-5 - [ (2 ' - 

aminosulfonyl- [1, 1 • ] -biphen-4-yl) aminocarbonyljpyrazole; 



l-metliyl-3- (3-amidioo)phenyl-4- [ (2 ' -aminosulfonyl- [1,1']- 
biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ [4- (pyrazol-4 ' -yl)phen-l- 
y 1 ] aminoccurbonyl ] pyrazole ; 



1" (3-amidinophenyl) -3-methyl-5- { [5- (2 ' - 
45 methylsulf onylphenyl ) pyrid-2 -yl J aminocarbonyl ) pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- ( [5- {2 • - 

methylsul f onylphenyl ) pyr imid-2-yl ] aminocarbonyl ) pyrazole ; 

50 1- (3-cyanophenyl) -3-methyl-5- ( [5- (2 • - 
methylsulf onylphenyl ) pyr imid-2 - 
yl] aminocarbonyl) pyrazole, ; 

1- (3-aminocarlDonylphenyl) -3-methyl-5- ( [5- (2 ' - 
55 methylsulf onylphenyl ) pyrimid-2 -yl ] aminocarbonyl ) pyrazole ; 
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1- (3- (N-aininoainidino)phenyl) -3-inethyl-5- [ (2 ' -tert- 
butylaminosulfonyl- [1,1'] 
yl ) aminocarbonyl ] pyrazole ; 

1- (3- If -3-inethyl.5- [ (2 ' -aminosulf onyl- 

l X , i J -bxphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3- (N--met:hyl-N-hydroxyamidino)phenyl) -3-methyl-5- f (4 ' 
butylaminosulfonyl- [1,1'] -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 

1- (3- (N-methylamidino)phenyl) -3-methyl-5- [ (2 ' -tert- 
butylaminosulfonyl- [1,1'] -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 

1- (3- (N-methylamidino)phenyl) -3-inethyl-5- [ (2 ' -aminosulfonyl- 
11,1'] -biphen-4 -yl ) zuninocarbonyl ] pyrazole ; 

1- O-amidinophenyl) -5- [ (2 ' -aininosulfonylphenyl)pyridin-2- 
yl) aminocarbonyl] tetrazole; ifyj-j-axn z 

- O-aminocarbonylphenyl) -5-{ [5- (2 ' - 
aminosulf onylphenyl ) pyridin-2-yl ) aminocarbonyl } tetrazole ; 

- O-amidinophenyl) -5-{ [5- (2 ' -trif luoromethylphen-1- 
yi- ) pyridin-2 -yl ] aminocarbonyl } tetrazole ; 

- (3-amidinophenyl) -5- [ (4 ' -bromophen-l-yl) 
aminoc2urbonyl) tetrazole; 

- (3-aminocarbonylphenyl) -5-{ [5- (2 • -trif luoromethylphen-l- 
yl)Ryrldxn-2-yl]aminocarbonyl)tetrazo^e; ^-"P"^ ^ 

■ ''"^S"tSmS;:az;U; ■ thyl- U. 1 ■ ] -biphen-4. 

- [ ( 3-amidinophenyl) methyl ] -3-methyl-5- [ (2 • - aminosulf onyl - 
11,1 J -biphen-4-yl) aminocarbonyl] pyrazole; 

- ( (4-amidinophenyl)methyl] -3-methyl-5- [ (2 ■ -aminosulfonyl- 
lJ.,1 J -biphen-4-yl) aminocarbonyl J i^azole 

{3-amidinophenyl) -2- [ (2 ' -aminosulfonyl- [1, 1 • J -biphen-4- 
yl) aminocarbonyl] imidazole; "-tpnen % 

{3-amidinophenyl) -4-methyl-2- [ (2 ' -aminosulfonyl- fi l • 1 - 
biphen-4-yl) aminocarbonyl] imidazole; i ' J 

(3-amidinophenyl) -5-chloro-4-methyl-2- [ (2 ' - aminosulf onyl- 
[1. 1 • ] -biphen-4-yl) aminocarbonyl] imidazole; 

{3-ainidinophenyl) -2-methyl-4- [ (2 ' -aminosulfonyl- n i • i - 
biphen-4-yl) aminocarbonyl] imidazole; i » j 

{3-amidinophenyl ) -3-methyl-S- 1(4'- {benzimidazol-l-yi) phen-1- 
yl) aminocarbonyl] pyrazole; yj-^pnen i 
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1- O-aminocarbonylphenyl) -3-niethyl-5- [ (4 ' - (benzimidazol-l- 
yl ) phen- 1 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (4 ' - (2-methyliinidazol-l- 
yl ) phenyl ) aminocarbonyl ] pyrazole ; 

1- (B-aminocarbonylphenyl) -3-methyl-5- ( (4 ' - (2-methylimidazol-l- 
yl ) phenyl ) aminocarbonyl ) pyrazole ; 

1- (3-amidinophenyl) -3 -methyl -5- [ [4 ' - (1, 2 , 4-triazol-2-yl) - 
phenyl ] aminocarbonyl ] pyrazole ; 

1 - ( 3 -amidinopheny 1 ) - 3 -methyl - 5 - ( ( 4 ' - 

cyclohexylphenyl ) aminocarbonyl ) pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [[1,1'] -biphen-4- 
ylaminocarbonyl ] pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- ( (4 ' - 

morpholinophenyl ) aminocarbonyl ) pyrazole ; 

1- {3-amidinophenyl) -3 -methyl-5-[ (4' - { (2- 
trifluoromethyl) tetrazol-1- 
yl ) phenyl ) aminocarbonyl ] pyrazole ; 

l-(3-aminomethylphenyl) -3-methyl-5- [ (4'- ( (2- 
trifluoromethyl) tetrazol-1- 
yl ) phenyl ) aminocarbonyl ] pyrazole ; 

l-{ 3-amidinophenyl) -3-methyl-5- [ ( (4'- (N,N- 
dimethylamino ) carbonylamino)phen-l ' - 
yl ) aminocarbonyl ] pyrazole ; 

1- ( 3 -amidinophenyl ) -3 -methyl-5- [ ( 4 ' • (N, N- 

diethylamino) phenyl ) aminocarbonyl ] pyrazole ; 

l-(3-aminocarbonylphenyl) -3-methyl-5- [ ( (4 ' -N,N- 
diethylamino ) phenyl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3 -methyl-5- [ (4' - (1- 

tetrazoly 1 ) phenyl ) aminoceurbonyl ) pyrazole ; 

1- (3-aminocca:bonylphenyl) -3 -methyl -5- ( (4 ' - (1- 
tetrazolyl ) phenyl ) aminocarbonyl ) pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (4 ' - (N-acetylpiperizin-1- 
yl ) phenyl ) aminocarbonyl ) pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (4' -(N-tert- 
bu t y 1 oxycarbony Ip iper i z in - 1 - 
yl) phenyl) aminocarbonyl] pyrazole, ; 

1- (3-amidinophenyl) -3-methyl-5- ( (4 ' -piperizin-l-yl- 
phenyl ) aminocarbonyl ) pyrazole ; 
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1- O-amidinophenyl ) -3- trif luoromethyl-S- ( (4 ' - 
cyclohexylphenyl ) aminocarbonyl ) pyrazole; 

^" -3-inethyl-5- [ (4 ' - (N-morpholino) -3 ' - 

chlorophenyl ) aminocarbonyl ] pyrazole ; 

1- (3-aniidinophenyl) -5- [ (2 • -aminosulf onyl- [1. 1 • ] -biphen-4- 
yl)aitanocarbonylJ-3-(methylthio)i^azoie; 

1- (3-amidinophenyl) -5- { (2 • -aminosulf onyl- (1, l • ] -biphen-4- 
yl) aminocarbonyl] -3- (methylsulfinyl) pyrazole; 

1- (3-amidinophenyl) -5- [ (2 • -aminosulf onyl- [1, i • ] -biphen-4- 
yl)amanocarbonylJ-3-(methylsulfonyl)pyra2ole; 

1- (3-amidinophenyl) -5- [ (4 ' - 

cyclopentyloxyphenyl)aminocarbonyll-3-methyl-pyrazole; 

^" f < (Py^id-2-yl)methylamino)phenyl) 

aminocarbonyl J -3-methyl -pyrazole; it^"^nyj.) 

1- (3-amidinophenyl) -3-methyl-5- { (4 ' - (n- 

imidazolyl ) phenyl ) aminocarbonyl ] pyrazole ; 

" '^"Sioionhi^^^ ^ -3-trif luoromethyl-5- [ (4 ' - (N-morpholino) -3- 
cniorophenyl) aminocarbonyl J pyrazole; 

- (3-amidinophenyl) -3-methyl-5- f (4 ' - (N-pyrroiidinocarbonyl) - 
3 -chlorophenyl) aminocarbonyl] pyrazole; "onyi; 

- (3-amidinophenyl ) -5- [ ( 4 • - (n- 

W^Soler*^**^^^* ^""^^^^"^^^ ■^■^''^""°'^°«'ethyl- 

- {3-amidinophenyl) -5- ( (4 • - (N-methyltetrazolon-1- 

yl ) phenyl ) aminocarbonyl ] -3 - trif luoromethyl -pyrazole; 

■ (3 ' -aminocarbonylphenyl) -5- [ (2 • -aminosulf onylphenvl- fl 1 • l - 
biphen-4-yl)methylcarbonylJ-3-methyl-py?azSlI?^ 

( 3 -amidinophenyl ) - 5- [ 4 ' - (pyrrolidinomethyl ) phenyl ) 
aminocarbonyl] -3-methyl -pyrazole; 
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1- O-aminophenyl) -3-methyl"5- [ (2 • -aminosulf onyl- f 1, 1 • ] -biphen- 
4-yl ) aininocarbonyl]pyrazole; 

1- (2 • -aininophenyl) -3 -methyl- 5- [ (2 * -aminosulf onyl- [1, 1 • ] ^ 
biphen-4-yl ) aminocarbonyl ] pyrazole ; 

1- (3-ainino-4 • -chlorophenyl) -3-inethyl-5- [ (2 ' -aminosulfonyl- 
[1,1'] -biphen-4 -yl ) aminocarbonyl } pyrazole ; 

1- (3-amino-4 • -f luorophenyl) -3-methyl-5- [ (2 ' -aminosulfonyl- 
tl. 1 * ] -biphen-4-yl) aminocarbonyl] pyrazole; 

1- (3-amino-4 ' -methoxyphenyl) -3-methyl-5- [ {2* -aminosulfonyl- 
{1, 1 • ) -biphen-4-yl) aminocarbonyl] pyrazole; 

1- (3 -amino- 4 ' -chlorophenyl) -5 - [ (2 ' -aminosulfonyl- [1,1']- 
biphen- 4 -yl) aminocarbonyl] tetrazole; 

1- (3-amino-4 ' -chlorophenyl) -5-{ [ (2 • - 
20 aminosulf onylphenyl ) pyridin-2-yl ] aminocarlDonyl } tetrazole ; 

1- (3-ainino-4 ' -methoxyphenyl) -5- [ (2 ' -aminosulf onyl- [1, l • ] - 
biphen-4-yl) aminocarbonyl] tetrazole; 

25 1- (3-aminomethylphenyl) -5- [ (2 * -aminosulf onylphenyl )pyrid-2-yl) 
aminocarbonyl] -3-methyl -pyrazole; 

1- (3-aminomethyl-4 ' -methylphenyl) -5- [ (2 ' -aminosulf onyl- [1,1']- 
biphen-4-yl ) aminocarbonyl ] -3 -methyl -pyrazole ; 

1- {3-aminomethyl-4 ' -f luorophenyl) -5 - [ (2 ' -aminosulf onyl - [1,1']- 
biphen-4-yl) aminocarbonyl] -3-methyl-pyrazole; 

1- (3-aminomethylphenyl) -5- [ (4 ' - (N-pyrrolidino- 
3 5 carbony 1 ) phenyl ) aminocarbonyl ] - 3 - tr i f luor ome thy 1 - 

pyrazole; 

1- (3-Ethylcarboxyamidinophenyl) -5- [ (2 ' -aminosulf onyl - [1, 1 • ] - 
biphen-4-yl) -aminoceurbonyl J -3-methyl-pyrazole; 

1- (3- (1 ' -imino-1 ' - (N-morpholirio) ) methyl) phenyl) -5- [ (2 • -tert- 
butylaminosulf onyl- (1,1'] -biphen-4 -yl ) aminocarlDonyl ] -3 - 
methyl -pyrazole ; 

45 1- (3 - (1 ' -imino-1 ' - (N-morpholino) ) methyl) phenyl) -5- [ (2 ' - 

aminosulf onyl- [1, 1 • ] -biphen-4-yl) aminocarbonyl] -3-methyl- 
pyrazole; 

l-[3-[N- ( (5-methyl-2-oxo-l,3-dioxol-4- 
50 yDmethoxycarbonyl) amidino] phenyl] -5- ( (2 • -aminosulfonyl- 

[1,1'] -biphen-4-yl)aminocarbonyl) -3-methyl-pyrazole; 

1- (pyrid-2-yl) -3-methyl-5- [ (3-f luoro-2 * -aminosulf onyl- [1, 1 ' ] - 
biphen-4-yl ) cuninocar]x)nyl ] pyrazole ; 
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l-{6-bromoEyridin-2-yl)-^ 

11,1 i-t>iphen-4-yl)ainanocarbonyl]pyrazole; 

1- '^-^i"°:4r=^lorophenyl) -5- ( (2 • -aminosulf onyl-3-chloro- 
11. 1 J -oipnen-4-yl)annnocarbonyl] tetrazole; 

1- (3-amino-4-chlorophenyl) -5- [ (4 • - (i- 

pyrrolidinocarbonyl ) phenyl ) aminocarbonyl] tetrazole ; 

^" ""^^i^^T^^^^S^^^V ' <2 ' -aminosulfonyl- [1,1-] -biphen-4- 
yDanunocarbonyl] tetrazole; "-«-f«en « 

^~ '^"wiii^^^^^i?^^"^^ ) -5- 1 (2 • -aminosulf onyl-3-fluoro- (1 1 • i - 
biphen-4-yl) aminocarbonyl] tetrazole; 

1- (3-aminomethylphenyl) -5- [ (2 • -aminosulfonyl- [1,1'] -biphen-4- 
yl) aminocarbonyl J imidazole; ^ oipnen 4- 

^" <2 • -methylsulf onylmethyl- [1,1']- 

biphen-4-yl) aminocarbonyl) imidazole; i^'-"- J 

1- {3-araidinophenyl) -5- [ (2 • -aminosulfonyl- [1. 1 ■ ] -biphen-4- 
yl) aminocarbonyl J imidazole; ^ ^ ' i "J-pnen « 

1- [3- If Jl^ylf^inomethyl) phenyl] -5- [ (2 ■ -aminosulfonyl-3-f luoro- 
[1.1 i-biphen-4-yl) aminocarbonyl] -3-methyl-pyxazole; 

1- [3- [fj^ylaminomethyl) phenyl] -5- 1 (2 • -methylsulf ony 1-3- fluoro- 
[1,1 i-biPlien-4-yl) aminocarbonyl] -3-methyl-pyrazole; 

" '2 ' -methylsulf onyl- [1. i • ] -biphen-4- 

yl)aminocarbonyl]-4-methoxy-3-trifluoromethyl-pyrSole; 

- (3-aminomethylphenyl) -5- [ (2-fluoro-4- (N- 

pyrrolidinocarbonyl ) phenyl ) aminocarbonyl ] -3 - 
trifluoromethyl-pyrazole; 

- (3-aminoniethylphenyl) -5- [ (3-f luoro-4- (N-pyrrolidinocarbonvl > 
phenyDaminocarbonyl] -3-trif luorometh?l^p^azi?2; 

- (3-aminoinethylphenyl) -5- f (2 • -sulf onylmethyl- [1. 1 ■ ] -biphen-4- 
yl) aminocarbonyl] -3 -trifluoromethyl-pyrazole; * 

'^^'^^""^^^^y^P^yl) -5- [ (2 • -aminosulf onyl -3-f luoro- [1 1 • ] 
biphen-4-yl)aminocarbonyl]-3-trifluoromethyl-p5?a2oie; 

" ^^"^»°"»ethylphenyl) -5- 1 (5- (2 • -aminosulf onylphenyl ) - f 1 6- 
pjJaS?l?'^'^*^'^"^^^^"°^"^"y^'-3-t^ifl^^^^ 

- {3-aminomethylphenyl) -5- ( (5- (2 ' -aminosulf ony lphenyl)pyrimid- 
2-yl) aminocarbonyl] -3-trifluoromethyl-pyiazoleV 

f <2 ■ -aminosulfonyl- [1, 1 • ] -biohen- 
4-yl) aminocarbonyl] -3 -trifluoromethyl-pyrazole; 



34 



10 



wo 98/28269 PCTAJS97/22895 

l-[3-(l- (N-morpholino) imino) phenyl] -5- [ (2 * -aminosulf onyl-3- 
f luoro- [1,1*] -biphen-4-yl) aminocarbonyl ] -3- 
trif luoromethyl-pyrazole; 
l- (3-aniinoinethylphenyl) -5- [2- (2 ' -aminosulf onyl- [1,1'] -biphen-4- 
yl) -1-hydroxyethyl] -3-trif luoromethyl-pyrazole; 

1- (3-aininomethylphenyl) -5- [ (3-f luoro-2 • -methylsulfonyl- [1,1']- 

biphen-4-yl) aminocarbonyl) -3-trif luoromethyl-pyrazole; 
l- {3-aminomethylphenyl) -5- [ (5- (2 • -methylsulfonyl- 

phenyl ) pyrimid-2 -yl ) aminocarbonyl ] -3 - trif luoromethyl- 
pyrazole; 
15 1- [3-amidinophenyl] -5- [ (3-f luoro-2 ' -methylsulf onyl- f 1, l • ] « 
biplien--4-yl) aminocarbonyl] -3-trif luoromethyl-pyrazole; 
l- [3-'amidinophenyl] -5- [ (3-f luoro-2 • -aminosulfonyl- [1,1*]- 

biphen-4-yl) aminocarbonyl] -3-trif luoromethyl-pyrazole; 
l- (3-aminomethyl)phenyl-5- [ (2 • -aminosulf onyl- [1 , 1 • ] -biphen-4- 
yl) car bony Ime thy 1] - 3-trif luoromethyl-pyrazole; 

1- (3-aminomethyl)phenyl-5- [ (2 • -aminosulfonyl- [1,1'] -biphen-4- 
25 yl ) aminocarbonyl ] -3 - (methylsulf onylmethyl ) pyrazole ; 

l-(3-amidino)phenyl-5- [ (2 • -aminosulf onyl- [1, 1 • ] -biphen-4- 

yl) aminocarbonyl] -3- (methylaminosulfonylmethyl)pyrazole; 

30 1- (3-aininomethylphenyl) -5- [ (2 • -aminosulfonyl-3-f luoro- [1, 1 ' ] - 
biphen- 4 -yl) aminocarbonyl] -3- 
(me thylaminosulf onylmethyl ) pyrazole; 

1- (3- (N-carboxymethyl) amidinophenyl )-5-[(5-(2*- 
35 aminosulf onylphenyl) pyrimid-2 -yl ) aminocarbonyl ) -3 -methyl - 

pyrazole; 
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1- (3-aminomethylphenyl) -5- ( (2 • -methylsulf onyl- (1,1'] -biphen-4- 
yl ) aminocarbonyl ] - 3 -methyl -pyrazole; 

l-( 3-aminomethylphenyl) -5- [ (2 * -aminosulf onyl -3 -methyl - [1,1']- 
biphen- 4-yl ) aminocarbonyl ] -3 - tr i f luoromethyl -pyrazole ; 

1- (3-aminomethylphenyl) -5- [ {3-f luoro-2 * -methylsulf onyl- [1,1') - 
45 biphen -4-yl) aminocarbonyl] -1, 2 , 3-triazole; 
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1- (3-aminomethyl-4-methyl)phenyl-5- [ (2 • -aminosulfonyl- [1,1']- 
biphen-4-yl) aminocartxjnyl] -3-methyl -pyrazole; 

1- (3-aminomethyl-4-f luoro)phenyl-5- [ (2 ' -aminosulf onyl- (1, l ' ] - 
biphen-4-yl ) aminocarbonyl ] -3-methyl -pyrazole ; 

1- (3-aminomethyl-4-chloro)phenyl-5- [ (2 ' -aminosulfonyl- [1, 1' ] - 
biphen- 4 -y 1 ) aminocarbonyl ] - 3 -methyl -pyrazol e ; 
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1- (3-aminoinethyl-4-fluoro)phenyl-^ [ (2 ■ -aminosulf onylO-fluoro- 
py^-Lole^ ''"''^''^''^•^^ -3-trifluoroinethyl- 

1- (3-auninomethyl)phenyl-5-[ (2 ' -aminosulf onyl-3-f luoro- [1 i' ] - 
biphen-4-yl)aininocarbonyl] -3 -methyl -pyrazole; 

^" '^-f^^i^o^ethyljphenyl-S- [ (3-f luoro-2 ■ -methylsulfonyl- [1 1 ' 1 - 
biphen-4-yl ) amnocarbonyl J -3 - trif luoromithyl-pyiazoi; ; 

1- {3-ainidinophenyl) -3-methyl-5- ( (3-f luoro-4- (N- 
morpholino ) phenyl ) aminocarbonyl ] pyrazole; 

1- (3-aminomethylphenyl) -3-methyl-5- { (3-f luoro-4- (N- 
morpholino ) phenyl ) aminocarbonyl ] pyrazole ; 

1- (3-aminomethylphenyl) -3-trif luoromethyl-5- { (3-f luoro-4- (2- 
methylimidazol-l-yl ) phenyl ) aminocarbonyl ) pyrazole; 

1- {3Tcyanophenyl) -3-trif luoromethyl-5- ( ( (1. 1 ' J -biphen-4- 
yDoxymethyl) pyrazole; oipnen 4 

1- {3-amidinophenyl) -3-trif luoromethyl-5- ( ( [1. 1' l-biphen-4- 
yl)oxymethyl]pyrazole; I ii-'-.x J Dipnen 4- 

1- (3-carboxamidophenyl) -3-trif luoromethyl-5- {([1,1'] -biohen-^ 
yDoxymethyl) pyrazole; i Dipften-4- 

^~ ^^"^j;''??^^'?^^^ -3-trif luoromethyl-5- ( (2-fluoro-4- (N- 
morpholmo ) phenyl ) aminocarbonyl ) pyrazole ; 

L- (3-carboxainidophenyl) -3-trif luoromethyl-5- ( (2-f luoro-4- <N 
morpholino) phenyl) aminocarbonyl jpyiazole; 

- (3-aminomethylphenyl ) -3-trif luoromethyl-5- ( (3- 
trif luoromethyl-4- (N- 

morpholino ) phenyl ) aminocarbonyl ) pyrazole; 

- (3-aminomethylphenyl) -3-ethyl-5- [ (3-f luoro-2 ' -tert- 
butylaminosulf onyl- [1,1'] -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 

- (3-aminomethylphenyl) -3-ethyl-5- ( (3-f luoro-2 ' -methylsulfonyl- 
11,1 J -biphen-4-yl)) aminocarbonyl) pyrazole; -^^-onyx 

- (3-aminomethylphenyl) -3-ethyl-5- ( (2-f luoro-4- 12- 
methylsulf onylimidazol -1 - 
yl ) phenyl ) ] aminocarbonyl ) pyrazole ; 

- ( <^"°«f thyl)pyrid-2-yl) ] -3-methyl-5- [ (2 • -aminosulfonyl- 

11,1 J -biphen-4 -yl ) aminocarbonyl J pyrazole ; 

- ( (6- (N-hydroxyamidino)pyrid-2-yl) ] -3-methyl-5- ( (2 • -tert- 

butylaminosulfonyl-(l,l')-biphen-4- 
yl ) aminocarbonyl ] pyrazol e ; 
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l-[ (6-ainidinopyrid-2-yl) ] -3-methyl-5- [ (2 • -aminosulf onyl- [1 , 1 ' ] - 
biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

l-[6-amidinopyrid-2-yl]-3-methyl-5-[3-fluoro- (2 •- 
5 methylsulf onyl -[1,1'] -biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-aminomethylphenyl) -3-methyl-5- ( {2-methoxy-4- (N- 
morpholino ) phenyl ) aminocarbonyl ) pyrazole ; 

10 1 - { 3 -aminoine thylpheny 1 ) - 3 -me thy 1 - 5 - [ 4 ' - { 3 " -methyl - 5 " -oxo - 3 " - 
pyra2olin-2 " -yl ) -phenyl ) aminocarbonyl ] pyrazole ; 

1-13 - (aminomethyl) phenyl] - 5- [ (2 ' -methylsulf onyl - [1,1*] -biphen- 
4 -yl) aminocarbonyl] -3- (methylthio)pyrazole; 

1- (3-aminomethyl-4-f luorophenyl) -3-trif luoromethyl-5- t (3- 
f luoro-2 ' -methylsulf onyl- [1,1') -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 

20 ethyl 1- [3- (aminomethyl) -phenyl] -5- (3-f luoro-2 ' -methylsulf onyl - 
[1,1'] -biphen-4-yl) aminocarbonyl ]pyrazole-3-carboxylate; 

1- [3 - (aminomethyl) phenyl] -5- [ (3 -f luoro-2 • -methylsulfonyl- 

[1,1'] *biphen-4-yl) aminocarbonyl ]pyrazole-3-carboxylic 
25 acid; 

1- [3 - (aminomethyl) phenyl] -3- (aminocarbonyl] - 5- [3-f luoro- (2 ' - 

methylsulf onyl- [1, 1 • ] -biphen-4-yl) aminocarbonyl] pyrazole; 

30 ethyl 1- [3- (aminomethyl) -phenyl] -3- trifluoromethyl-5- [ (3- 
f luoro-2 ' -methylsulf onyl- [1,1'] -biphen-4- 
yl ) aminocarbonyl ] pyrazole-4 -cari>oxylate ; 

l-[3- (aminomethyl) phenyl] -5- [ {3-f luoro-2 ' -methylsulf onyl - 
35 [1,1'] -biphen- 4 -yl) aminocarbonyl] -3- (me thy Ithio) pyrazole; 

1- (3 - (aminomethyl) phenyl] -5- [ ( 3 -f luoro-2 ' -methylsulf onyl - 
[1,1'] -biphen-4-yl) aminocarbonyl] -3- 
(me thylsulf onyl ) pyrazole ; 

40 

1- (3- (aminomethyl) phenyl] -5- [ (4- (5- 

(methoxyaminocart)onyl ) imidazol-l-yl ) phen-1- 

yl ) aminocarbonyl ] -3 - trif luoromethyl-pyrazole ; and, 

45 1- (3-aminomethylphenyl) -5- [ (4 - (5-methyl-l,2 , 3-tria2ol-l- 

yl ) phen- 1 -yl ) aminocarbonyl ] - 3 - 1 r i f luorome thy 1 -pyrazole ; 

and pharmaceutically acceptable salts thereof. 



50 

In a second embodiment, the present invention provides 
novel pharmaceutical compositions, comprising: a 
pharmaceutically acceptable carrier and a therapeutically 



37 



10 



30 



^^^^^ PCr/US97m895 

effective amount of a compound of formula (i) or a 
pharmaceutically acceptable salt form thereof. 

In a third embodiment, the present invention provides a 
novel method for treating or- preventing a thromboembolic 
disorder, comprising: administering to a patient in need 
thereof a therapeutically effective amount of a compound of 
formula (i) or a pharmaceutically acceptable salt form 
thereof. 



DEFINTTTHMg 

The compounds herein described may have asymmetric 
centers. Compounds of the present invention containing an 
asymmetrically substituted atom may be isolated in optically 

15 active or racemic forms, it is well known in the art how to 
prepare optically active forms, such as by resolution of 
racemic forms or by synthesis from optically active starting 
materials. Many geometric isomers of olefins, C=N double 
bonds, and the like can also be present in the compounds 

20 described herein, and all such stable isomers are contemplated 
xn the present invention, cis and trans geometric isomers of 
the compounds of the present invention are described and may 
be isolated as a mixture of isomers or as separated isomeric 
forms. AH chiral. diastereomeric. racemic forms and all 

!5 geometric isomeric forms of a structure are intended, unless 
the specific stereochemistry or isomeric form is specificallv 
indicated. 

The term "substituted, • as used herein, means that any 
one or more hydrogens on the designated atom is replaced with 
a selection from the indicated group, provided that the 
designated atom's normal valency is not exceeded, and that the 
substitution results in a stable compound. When a substitent 
IS keto (i.e., =0), then 2 hydrogens on the atom are replaced 

When any variable (e.g.. r6, occurs more than one time in 
any constituent or formula for a compound, its definition at 
each occurrence is independent of its definition at every 
other occurrence. Thus, for example, if a group is shown to 
be substituted with 0-2 r6, then said group may optionally be 
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substituted with up to two groups and r6 at each occurrence 
is selected independently from the definition of R^. Also, 
combinations of substituents and/or variables are permissible 
only if such combinations result in stable compounds. 

When a bond to a substrtuent is shown to cross a bond 
connecting two atoms in a ring, then such substituent may be 
bonded to any atom on the ring. When a substituent is listed 
without indicating the atom via which such substituent is 
bonded to the rest of the compound of a given formula, then 
such substituent may be bonded via any atom in such 
substituent. Combinations of substituents and/or variables 
are permissible only if such combinations result in stable 
compounds . 

As used herein, "Ci-6 alkyl" is intended to include both 
branched and straight-chain saturated aliphatic hydrocarbon 
groups having the specified number of carbon atoms, exanples 
of which include, but are not limited to, methyl, ethyl, 
n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, t-butyl, 
pentyl, and hexyl; "Alkenyl" is intended to include 
hydrocarbon chains of either a straight or branched 
configuration and one or more unsaturated carbon-carbon bonds 
which may occur in any stable point along the chain, such as 
ethenyl, propenyl, and the like. 

"Halo- or "halogen" as used herein refers to fluoro, 
chloro, bromo, and iodo; and "counterion" is used to represent 
a small, negatively charged species such as chloride, bromide, 
hydroxide, acetate, sulfate, and the like. 

As used herein, "carbocycle" or "carbocyclic residue" is 
intended to mean any stable 3- to 7-membered monocyclic or 
bicyclic or 7- to 13-membered bicyclic or tricyclic, any of 
which may be saturated, partially unsaturated, or aromatic. 
Examples of such carbocycles include, but are not limited to, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
adaman ty 1 , cyclooctyl , ; [3.3.0) bicyclooctane , 
[4.3 .OJbicyclononane, [4.4.0]bicyclodecane (decalin) , 
[2.2.2]bicyclooctane,^ fluorenyl, phenyl, naphthyl, indanyl, 
adamantyl, or tetrahydronaphthyl (tetralin) . 
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AS used herein, the term -heterocycle- or -heterocyclic 
system- is intended to mean a stable 5- to 7- membered 
monocyclic or bicyclic or 7- to 10-membered bicyclic 
heterocyclic ring which is saturated partially unsaturated or 
5 unsaturated (aromatic) , and ^hich consists of carbon atoms and 
from 1 to 4 heteroatoms independently selected from the group 
consisting of N. 0 and S and including any bicyclic group in 
which any of the above-defined heterocyclic rings is fused to 
a benzene ring. The nitrogen and sulfur heteroatoms may 
10 optionally be oxidized. The heterocyclic ring may be attached 
to Its pendant group at any heteroatom or carbon atom which 
results in a stable structure. The heterocyclic rings 
described herein may be substituted on carbon or on a nitrogen 
atom xf the resulting compound is stable, if specifically 
15 noted, a nitrogen in the heterocycle may optionally be 

quatemized. it is preferred that when the total number of s 
and O atoms in the heterocycle exceeds 1. then these 
heteroatoms are not adjacent to one another, it is preferred 
that the total number of s and o atoms in the heterocycle is 
20 not more than 1. As used herein, the term "aromatic 

heterocyclic system- is intended to mean a stable 5- to 7- 
inembered monocyclic or bicyclic or 7- to 10-membered bicyclic 
heterocyclic aromatic ring which consists of carbon atoms and 
from 1 to 4 heterotams independently selected from the group 
25 consisting of N, o and S. It is preferred that the total 
number of s and O atoms in the aromatic heterocycle is not 
more than 1. 

Examples of heterocycles include, but are not limited to 
IH-mdazole, 2-pyrrolidonyl, 2H.6H-1.5,2-dithia2inyl, 2H- 
30 pyrrolyl, 3H-indolyl. 4-piperidonyl. 4aH-carbazole , 4H- 
quxnolizinyl, 6H-1. 2, S-thiadiazinyl, acridinyl. azocinyl. 
benzimidazolyl, benzof uranyl , benzothiof uranyl , 
benzothiophenyl, benzoxazolyl , benzthiazolyl , benztriazolyl. 
benztetrazolyl, benzisoxazolyl. benzisothiazolyl, 
benzimidazalonyl, carbazolyl. 4aif-carbazolyl, p-carbolinyl 
chromanyl. chromenyl, cinnolinyl, decahydroquinolinyl, 2H.6H- 
1,5,2-dithiazinyl, dihydrofuro(2,.3-2,] tetrahydrofuran, furanyl 
furazanyl. imidazolidinyl , imidazolinyl. imidazolyl. IH- 
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indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 
isobenzof uranyl , isochromanyl , isoindazolyl , isoindolinyl , 
isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, 
morpholinyl, naphthyridinyl , octcihydroisoquinolinyl, 
5 oxadiazolyl, 1, 2 , 3-oxadiazolyl, 1, 2, 4-oxadiazolyl, 1,2,5- 
oxadiazolyl , 1,3, 4-oxadiazolyl , oxazolidinyl . , oxazolyl , 
oxazolidinylperimidinyl, phenanthridinyl , phenanthrolinyl, 
phenarsazinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, 
phenoxazinyl, phthalazinyl, pipere^zinyl , piperidinyl, 
10 pteridinyl, piper idonyl, 4-piperidonyl, pteridinyl, purinyl, 
pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, 
pyridazinyl, pyridooxazole, pyrido imidazole, pyridothiazole, 
pyridinyl, pyridyl, pyrimidinyl , pyrrolidinyl, pyrrolinyl, 
pyrrolyl, quinazolinyl , quinolinyl, 4if-quinolizinyl, 
15 quinoxalinyl , quinuclidinyl, carbolinyl, tetrahydrof uranyl, 
tetrahydroisoquinolinyl , tetrahydroquinolinyl , SH-l , 2,5- 
thiadiazinyl, 1,2,3-thiadiazolyl, 1, 2 , 4-thiadiazolyl, 1,2,5- 
thiadiazolyl , 1, 3 , 4-thiadiazolyl, thianthrenyl, thiazolyl, 
thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, 
20 thiophenyl, triazinyl, 1, 2, 3-triazolyl, 1, 2 , 4-triazolyl, 
1,2, 5-triazolyl, l,3,4-'triazolyl, xanthenyl . Preferred 
heterocycles include, but are not limited to, pyridinyl, 
ftiranyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, indolyl, 
benzimidazolyl, IH-indazolyl, oxazolidinyl, benzotriazolyl, 
25 benzisoxazolyl, oxindolyl, benzoxazolinyl, or isatinoyl. Also 
included are fused ring and spirb compounds containing, for 
example, the above heterocycles. 

The phrase "pharmaceutical ly acceptable" is employed 
herein to refer to those compounds, materials, compositions, 
30 and/or dosage forms which are, within the scope of sound 

medical judgment, suitable for use in contact with the tissues 
of hxjman beings and animals without excessive toxicity, 
irritation, allergic response, or other problem or 
conplication, commensurate with a reasonable benefit/risk 
35 ratio. 

As used herein, " pharmaceutical ly acceptable salts" refer 
to derivatives of the disclosed compounds wherein the parent 
compound is modified by making acid or base salts thereof. 
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Examples of phannaceutically acceptable salts include, but are 
not limited to, mineral or organic acid salts of basic 
residues such as amines; alkali or organic salts of acidic 
residues such as carboxylic acids; and the like. The 
pharmaceutically acceptable -salts include the conventional 
non-toxic salts or the quaternary ammonium salts of the parent 
compound formed, for example, from non-toxic inorganic or 
organic acids. For example, such conventional non- toxic salts 
include those derived from inorganic acids such as 
hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, 
nitric and the like; and the salts prepared from organic acids 
such as acetic, propionic, succinic, glycolic, stearic, 
lactic, malic, tartaric, citric, ascorbic, pamoic, maleic, 
hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, 
sulfanilic, 2-acetoxybenzoic, fumaric. toluenesulfonic, 
methanesulfonic, ethane disulfonic, oxalic, isethionic,' and 
the like. 

The pharmaceutically acceptable salts of the present 
invention can be synthesized from the parent conpound which 
contains a basic or acidic moiety by conventional chemical 
methods. Generally, such salts can be prepared by reacting 
the free acid or base forms of these compounds with a 
stoichiometric amount of the appropriate base or acid in water 
or in an organic solvent, or in a mixture of the two; 
generally, nonaqueous media like ether, ethyl acetate, 
ethanol, isopropanol, or acetonitrile are preferred. Lists of 
suitable salts are found in Remington's Phajnnaceutical 
Sciences, 17th ed. , Mack Publishing Company, Easton, PA, 1985, 
p. 1418, the disclosure of which is hereby incorporated by 
30 reference. 

"Prodrugs- are intended to include any covalently bonded 
carriers which release the active parent drug according to 
formula (I) in vivo when such prodrug is administered to a 
mammalian subject. Prodrugs of a compound of formula (I) are 
prepared by modifying functional groups present in the 
compound in such a way that the modifications are cleaved, 
either in routine manipulation or in vivo, to the parent 
compound. Prodrugs include compounds of formula (i) wherein a 
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hydroxy, amino, or sulfhydryl group is bonded to any group 
that, when the prodrug or coinpound of formula (I) is 
administered to a mammalian subject, cleaves to form a free 
hydroxyl, free amino, or free sulfhydryl group, respectively. 
Examples of prodrugs include-, but are not limited to, acetate, 
formate and benzoate derivatives of alcohol and amine 
functional groups in the con^unds of formula (I), and the 
like. Preferred prodrugs are amidine prodrugs wherein D is 
C(=Nr7)NH2 or its tautomer C{=NH)NHr7 and R^^ is selected from 
OH, Ci-4 alkoxy, Ce-io aryloxy, C1-4 alkoxycarbonyl , Ce-io 
aryloxycarbonyl, Ce-io arylmethylcarbonyl , C1.4 
alkylcarbonyloxy C1-4 alkoxycarbonyl, and C^-io arylcarbonyloxy 
Ci-4 alkoxycarbonyl. More preferred prodrugs are where r7 is 
OH, methoxy, ethoxy, benzyloxycarbonyl , methoxycarbonyl , and 
methylcarbonyloxymethoxycarbonyl . 

"Stable compound" and "stable structure" are meant to 
indicate a compound that is sufficiently robust to survive 
isolation to a useful degree of purity from a reaction 
mixture, and formulation into an efficacious therapeutic 
agent. 

SYNTHESIS 

The compounds of the present invention can be prepared in 
a number of ways known to one skilled in the art of organic 
synthesis. The conpounds of the present invention can be 
synthesized using the methods described below, together with 
synthetic methods known in the art of synthetic organic 
chemistry, or by variations thereon as appreciated by those 
skilled in the art. Preferred methods include, but are not 
limited to, those described below. The reactions are 
performed in a solvent appropriate to the reagents and 
materials employed and suitable for the transformations being 
effected. It will be understood. by those skilled in the art 
of organic synthesis that the functionality present on the 
molecule should be consistent with the transformations 
proposed. This will sometimes require a judgment to modify 
the order of the synthetic -steps or to select one particular 
process scheme over another in order to obtain a desired 
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conpound of the invention, it will also be recognized that 
another major consideration in the planning of any synthetic 
route in this field is the judicious choice of the protecting 
group used for protection of the reactive functional groups 
5 present in the coinpounds described in this invention. An 

authoritative account describing the many alternatives to the 
trained practitioner is Greene and Wuts (Protective Groups la 
Organic Synthesis. Wiley and Sons, 1991) . All references 
cited herein are hereby incorporated in their entirety herein 
10 by reference. 

The compounds of Fonmila I in which ring M is pyrrole can 
be prepared by the procedures described in Schemes 1-9. m 
Scheme 1 is shown how to prepare pyrroles in which the group 
Q-E is attached to the pyrrole nitrogen, wherein Q is a 
functionality that can be converted into D of Formula I, Re is 
functionality that can be converted into z-A-B of Formula I 
and Rf is or can be converted into Ria of Formula I. Oxidation 
of a furan with bromine in acetic acid can afford a 2,5- 
diacetoxydihydrofuran which can react with amine Q-E-^ to 
afford a pyrrole. Vilsmeier-Haack formylation with 
phosphorous oxychloride and DMF preferentially can acylate the 
pyrrole ring at C-2. Oxidation of the resulting aldehyde can 
give a carboxylic acid. The carboxylic acid can then be 
converted into amine derivatives using either the Hofmann 
degradation of the derived primary amide (Huisgen et al 
Chem. Ber. i960, 93. 65) or the Curtius rearrangement of the ' 
derived acyl azide (J. Prakt. Cbem. 1909. 42. 477). 
Derivatives which contain a sulfur atom attached to the 
pyrrole ring can be obtained by direct sulfonation with 
pyridine sulfur trioxide complex to give the sulfonic acids or 
treatment with copper (II) thiocyanate (J. Met. Cbem. 1988, 
25, 431) followed by the reduction of the intermediate 
thiocyanate with sodium borohydride to give a mercaptan. 
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Scheme 1 



6 



1) Br2, HOAc 



Q-E 



2) Q-E-NIfe . ^ 

solvent , reflux Q-E 



POCI3, DMF 



NH2 



1) IBCF, base; then Nq 

2) aq KOBr, or 

1) scx:i2 

2) Natii 

3) heat; then I|0 



Q-E 



KMn04 



Q-E 



SO3H 



Q-E 



pyr.Spj 



Q-E 



1) Cu(SCN)2 

2) NaBHa 



Q-E 



In Scheme 2 is shown how to prepare pyrroles in which Q-E 
is attached to the 2-position, wherein Rf and RQ collectively 
are hydrogen or a group that can be converted into Ria and Rlh 
of Formula I. The Hantzsch pyrrole synthesis is a versatile 
reaction involving the cyclization of an appropriate p- 
ketoester with an a-halo ketone or aldehyde in the presence of 
a primary amine (Ber. Dtsch. Chem. Ges. 1890, 23, 1474) . The 
p-ketoesters can be prepared from acid chlorides IX = CI) by 
the addition of the magnesium anion of potassium alkylmalonate 
followed by decarboxylation (Synthesis 1993, 290). 
Alternatively, p-ketoesters can be prepared from an appropriate 
aldehyde (R = H) by Reformatsky reaction with an a- 
bromoacetate followed by oxidation. Cyclization with an a- 
halo ketone or aldehyde in the presence of a primary amine can 
afford pyrroles. Acidic hydrolysis of the 3-carboalkoxy 
pyrrole can afford the carboxylic acids. Pyrroles which 
contain a 3-amino substituent can be prepared from the acids 
by treatment with phosphoryl azide and triethylamine to effect 
a Curtius rearrangement to afford the isocyanates {J. Med. 
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10 



Chem. 1981, 24, 33) which upon hydrolysis can yield 3- 
aminopyrroles. Pyrroles which contain a sulfur atom at C-3 
can be prepared from the acids by employing the Hunsdiecker 
procedure to give the 3-bromo derivatives. Halogen-metal 
exchange at low temperature ^*ith an alkyllithium reagent can 
afford the 3-lithio derivative which can be quenched with a 
varxety of electrophiles. such as Ss to afford thiols directly 
or Cu(SCN)2 to afford a thiocyanate which can be reduced with 
sodium borohydride. The thiols can further be oxidized to the 
sulfonic acid derivatives by an oxidant such as KMnO^. 



Scheme 2 



(R = Cl, H) 




2 1) (PhO)2PON3, 
Et3N 

e-q" 



2) H2O 




K*-02CCH2C02R*» 
MgCl2, EtsN; HCl 
fR = ri) , or 

1) BrCH2C02R^. Zn 

2) oxidation 
(R = H) 




H2SO4 



R9 



t-BuLi, -780C. 
Cu(SCN)2; 
then NaBH4 



Br2 



R9 



C02R>> 




[Br.ClJ 



oxidation 



R9 



In Scheme 3 is shown how to prepare pyrroles in which Q-E 
IS attached to the 3-position. This scheme relies upon the 
extremely versatile Knorr pyrrole synthesis, which involves 
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condensation of a-aitiinoketones with p-ketoesters . The a- 
aminoketones can be prepared from P-ketoesters (Scheme 2) by 
nitrosation followed by reduction with zinc/acetic acid. 
Condensation of a-aminoketones with appropriate p-ketoesters 
5 can afford good yields of pyrroles. These intermediates are 
very versatile and can be converted into pyrroles with a wide 
variety of substituents with varying substitution patterns. 
For cases wherein (Z-A-B precursor) is at the 2 -position, 
acidic hydrolysis ccui selectively hydrolyze the C-3 ester, 

10 Heating should then effect decarboxylation. Hydrolysis of the 
2-carboxylic acid can be achieved under basic conditions. 
Curtius rearrangement of the acid as described previously can 
afford the amino derivatives. To prepare compounds with a 
sulfur atom attached to C-2, basic hydrolysis and 

15 decarboxylation can afford the C-2 unsubstituted pyxroles. 
These pyrroles can undergo electrophilic substitution to 
afford thiols (Cu(SCN)2, then NaBH4) and sulfonic acids 
(pyridine SO3 conplex or chlorosulf onic acid) . The Rl^ group 
contained in Formula I can be derived either from the 

20 remaining ester or from R^. Alternatively, the thiol and 
sulfonic acid derivatives can also be derived form the C-2 
acids by manipulation of the carboxylic acid group as 
described previously. 
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Scheme 3 
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10 



In Scheme 4 is shown how to prepare pyrroles in vidiich Q-E 
is attached to the 3-position. Cyclization of a-aminoketones 
as described previously with p-ketoesters can afford pyrroles. 
Hydrolysis tinder basic conditions can selectively hydrolyze 
the C-2 ester which upon heating should undergo 
decarboxylation to afford 2-unsubstituted pyrroles. The C-3 
ester can then be hydrolyzed under acidic conditions to afford 
the 3-carboxypyrroles. Curtius rearrangement under conditions 
described previously can afford the B-aminopyrroles . The 
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carboxylic acids can be used to prepare the 3-mercapto and 3- 
sulfonic acid derivatives. The Hunsdiecker procedure can be 
used to prepare the 3-bromopyrroles. Halogen metal exchange 
with t-BuLi at low temperature followed by quenching with 
copper isocyanate should introduce an isocyanate group at C-3. 
This intermediate can be reduced with sodium borohydride to 
afford the 3-mercaptopyrroles. Alternatively, the carboxylic 
acids can be decarboxylated to afford pyrroles which can be 
protected with a bulky protecting group such as 
triisopropylsilyl (TIPS) . This bulky group directs 
electrophilic substitution to C-3 of the pyrrole ring. Thus, 
reaction with copper isocyanate followed by sodium borohydride 
reduction and then fluoride induced TIPS deprotection can 
afford 3-mercaptopyrroles. Sulfonation of N-protected pyrrole 
with pyridine sulfur trioxide conplex can again be directed to 
C-3 of the pyrrole to afford, after TIPS deprotection, the 3- 
sulfonic acids. 
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Scheme 4 
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Another general method of pyrrole synthesis that can be 
used to prepare compounds of the present invention is shown in 
Scheme 5. This approach (Cushman et. al. j. org. chem. 1996. 
61, 4999) uses N-protected o-aminoketones and N-protected a- ' 
aminoaldehydes which are readily available from a-amino acids 
by initial preparation of the N-methoxy-N-methylamides 
followed by-addition of an alkyl Grignard reagent (to produce 
ketones) or by reduction with a hydride reducing agent such as 
lithium aluminum hydride or diisobutylaluminum hydride. These 
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aldehydes and ketones can be allowed to react with the 
enolates of additional ketones to afford intermediate aldol 
addition products which iinder acidic conditions cyclize to 
form pyrroles. The reacting partners in this approach can be 
of wide scope and can be chosen so that one skilled in the art 
will be able to prepare varied pyrroles. 



Scheme 5 

1) (MeO)NHMe 



1) (MeO)NHMe o Q 

PGHNL^C02H coupling agent PGHN.JL X i) Base 

I. 2) or T * r 

R"MgX ^' 2) HCl 

(PG = protecting group) 



PG I 

Another very general method of pyrrole synthesis useful 
for preparing coirpounds of the present invention is the Paal- 
Knorr reaction shown in Scheme 6. This reaction involves the 
reacting 1, 4-diketones or 1, 4-ketoaldehydes with primary 
amines to afford pyrroles. The starting 1, 4-diketones and 
1, 4-ketoaldehydes can be prepared using standard enolate 
chemistry or by other procedures which are familiar to those 
skilled in the art of organic synthesis. The reaction is of 
wide scope and the starting materials can be chosen so that a 
variety of pyrroles can be prepared. 

Scheme 6 

h (-2 H2O) R--^N^R"- 

R * ' ' * 

(J * NH, 
N-E-Q, NRS) 
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In Scheme 7 is shown how the conipounds of Schemes 1-6 
wherein Re is a carboxylic ester group can be converted into 
compounds containing the z-A-B residue. For the amide linker 
(Formula I, z = -CONH-) , when Re = carboalkoxy. it can be 
> hydrolyzed to the acid under either basic or acidic conditions 
depending on the substitution pattern, as described 
previously. Formation of the acid chloride with thionyl 
chloride followed by the addition of an appropriate amine H^N- 

a^L'"" l"^^ amide-linked compounds. Alternatively, the 

acid can be combined with amine H2N-A-B in the presence of a 
suitable peptide coupling agent, such as BOP-Cl. HBTO or DCC 
in another method the ester can be directly coupled with an ' 
aluminum reagent, prepared by the addition of 
trimethylaluminum to the amine H2N-A-B. 

To form ether- or thioether- linked compounds of Formula i 
(2 -CH20-, -CH2S-) the acid can be reduced to the alcohol 
Preferred procedures for this transformation are reduction 
with borane THF complex, or a procedure involving the 
reduction of the mixed anhydride with sodium borohydride 
(IBCF=isobutyl chloroformate and NMM=N-methylmorpholine) 
completion of the ether and thioether linked compounds of 
Fonmila I can readily be accomplished by the Mitsonobu 
protocol with an appropriate phenol, thiophenol or hydroxy- or 
mercaptoheterocycle HX-A-B (x = 0,S) (Fonrnila I, A = aryl or 
heteroaryl) . other ethers or thioethers (x = o,S) can be 
prepared following initial conversion of the alcohol to a 
suitable leaving group, such as tosylate. Where x = s 
thioethers can be further oxidized to prepare the sulfones 
{Formula I, z = -CH2SO2-) . 

ru P"P*^^ the amine-linked compounds of Formula I (z = - 

CH2NH-) the alcohol can be oxidized to the aldehyde 

by a number of procedures, two preferred methods of which are 
the Swem oxidation and oxidation with pyridinium 
chlorochromate (PCC) . Alternatively, the aldehyde may be 
directly prepared by direct formylation of the pyrrole ring by 
the Vilsmeier-Haack procedure in certain cases, as described 
m previous schemes. Reductive amination of the aldehyde 
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with an appropriate amine H2N-A-B and sodium cyanoborohydride 
can then afford the amine linked coiipounds . 

The aldehyde also can be used to prepare the ketone- 
linked compounds of Formula I (Z = -COCH2-) • Treatment with an 
5 organometallic species can afford the alcohol. The 

organometallic species (wherein M = magnesium or zinc) can 
preferably be prepared from the corresponding halide by 
treatment with metallic magnesium or zinc. These reagents 
should readily react with aldehydes to afford alcohols. 
10 Oxidation of the alcohol by any of a number of procedures, 
such as the Swem oxidation or PCC oxidation, can afford the 
ketones -linked compounds. 
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/t^ " ] I t«en H2N-A-B Rla 



A-B 

coupling agent 



Rla 



Q-K^jr^^^^" PPh3, DEAD 



BH3, or 
IBCF, NMM; then NaBHi 
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la 



oxidation 

0 



Additional compounds of Formula I in which the linking 
group in/2 contains a nitrogen atom attached to ring m can be 
prepared by the procedures described in Scheme 8. The amines 
can be converted to sulfonamides (Formula I, m/z-NHSOj-) by 
treatment with an appropriate sulfonyl chloride B-A-SO2CI in 
the presence of a base such as triethylamine . The amines can 
be converted into amides (Formula I, z = -NHCO-) by treatment 
with an appropriate acid chloride CI-CO-A-B in the presence of 
a base or by treatment with an appropriate carboxylic acid HO- 
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CO-A-B in the presence of a suitable peptide coupling agent, 
such as DCC, HBTU or BOP. The amines can also be converted 
into amine- linked compoiinds (Formula 1, Z = -NHCH2-) by 
reductive amination with an appropriate aldehyde OHC-A-B, 



Schame 8 




Additional conpounds of Formula I in which the linking 
group Z contains a sulfur atom attached to ring M can be 
prepared by the procedures described in Scheme 9. Treatment 
of sulfonic acids with phosphorous pentachloride followed by 
treatment with an appropriate amine H2N-A-B can afford 
sulfonamide-linked coitpounds (Formula I, Z = -S02NH-) . The 
thiols can be alkylated with a suitable alkylating reagent in 
the presence of a base to afford thioethers (Formula I, Z = 
-SCH2-) . These compounds can be further oxidized by a variety 

of reagents to afford the sulf one- linked compounds (Formula I, 
Z = -SO2CH2-) . 
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1) PCI5, 
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Conpounds of Formula I wherein ring M is an imdazole can 
be formed using procedures described in Schemes 10-16 N- 
Substituted imidazole derivatives can be made by the general 
procedure shown in Scheme 10, wherein V is either V or a 
precusor of {CH2)„V, V is nitro, amino, thio, hydroxy, sulfonic 
acid, sulfonic ester, sulfonyl chloride, ester, acid, or 
halide, n is 0 and 1, and PG is either a hydrogen or a 
protecting group. Substitution can be achieved by coupling an 
imidazole with a halogen containing fragment Q-E-G-Hal in the 
presence of a catalyst, such as base, Cu/CuBr/base, or 
M/base. followed by conversion of v to (CH2)nV. Then. Q can 
be converted to D, and finally V can be converted to -z-A-B 
following the procedures outlined in Schemes 7-9 
Alternatively. V can be converted to Z-A-B followed by 
deprotection of N. This product can then be coupled as before 
to obtain the desired imidazole. 



SchefDa 10 
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One way to make amidino-phenyl- imidazole derivatives is 
shown in Scheme 11. 4-Imida2ole carboxylic acid can be 
treated with thionyl chloride and then coupled with H2N-A-B i 
the presence of a base and then be heated with 3- 
fluorobenzonitrile in the presence of a base. The Pinner 
reaction using standard procedures known to those of skill in 
the art can be used to form the amidino group. 



Scheme 11 



1) SOCI2 

2) H2N-A-B 



H COOH \^ ,N— A-B 




Pinner 




•CN 
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1,2-Disubstituted and 1, 5-disubstituted imidazole 
derivatives can be made by the general procedures described in 
Scheme 12, wherein Rl^ is either a hydrogen or an alkyl group 
and U is aldehyde, ester, acid, amide, amino, thiol, hydroxy, 
sulfonic acid, sulfonic ester, sulfonyl chloride, or methylene 
halide. Step a involves coupling in the presence of a 
catalyst, such as base, Cu/CuBr/base, or Pd/base. When R^^ is 
a hydrogen, it can be deprotonated with a lithium base and 
trapped by formate, formamide, carbon dioxide, sulfonyl 
chloride (sulfur dioxide and then chlorine), or isocyanate to 
give 1,2-disubstituted imidazoles (Route bl) . Also, in Route 
bl when R^h is CH3, it can be oxidized with Se02, Mn02, 
NaI04/cat. RhCl3, or NBS to form U. When R^b is hydrogen, 
sequential deprotonation and quenching with a lithium base and 
trimethysilyl chloride, followed by a second deprotonation 
with a lithium base and quenching with formate, formamide, 

57 



wo 98/28269 



PCTA)S97a2»5 



carbon dioxide, sulfonyl chloride (sulfur dioxide and then 
chlorine), or isocyanate can afford 1, 5-disubstituted 
imidazoles (Route b2) . when Rib is „ot hydrogen, the procedure 
of Route b2 can again be used to form 1. 5-disubstituted 
5 imidazoles (Route b3 ) . 



Schema 12 
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A preferred way of making 1,2-disubstituted and 1.5- 
disubstituted imidazole derivatives is shown in Scheme 'l3. 
Imidazole can be heated with 3-fluoroben2onitrile in the 
presence of a base. •The coupled product can then be treated 
with an alkyl lithium base and quenched with ClC02Me to give 
the 1,2-disubstituted compound. Further treatment with a 
solution prepared of HjN-A-B in trimethylaluminum can give the 
amide, which can be further modified via the Pinner reaction 
to form the desired compound. The 1. 5-disubstituted compounds 
can be made using the same procedure, except that the initial 
anion is protected and a second anion is formed vhich is then - 
quenched as noted above. Further modifications can follow the 
same procedures as the 1,2-disubstituted compounds. 
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Scheme 13 




CN 

5 

Another way of making 1, 2-disubstituted imidazole 
derivatives is described in Scheme 14 . By reacting an 
substituted imidazole with a cyanate, the amide can be 
obtained. This amide can then be coupled with group B as will 
10 be described later. 



Schema 14 




Another means of making 1, 5-disubstituted imidazole 
derivatives is described in Scheme 15. Alkylation with 2- 
bromoethylacetate and subsequent reaction with Gold's reagent 
in the presence of a base, such as NaOMe, or LDA, can form 
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ester substituted iraidazoles which can be further mc^i.- . 
previously discribed. further modified as 



Scheme 15 
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A general procedure to make 4. 5-disubstituted triazole 

^i>^icucea in the presence of Cul/Pd ^nH t-u^ 

-3 eo^or. , ™e tru.o.e":r:Lt:Lm'""" 

aescribed previously. 
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5 The tetrazole cornpoiinds of the present invention where Z 

is -CONH- can be prepared as exemplified in Scheme 18. An 
appropiately substituted amine can be acylated with ethyl 
oxalyl chloride. The resulting amide can be converted to the 
tetrazole either by the methods described by Duncia (J. Org. 

10 Chem. 1991, 2395-2400) or Thomas (Syntiiesis 1993, 767-768). 
The amide can be converted to the iminoyl chloride first and 
the reacted with NaNs to form the 5-carboethoxytetrazole (J. 
Org. Chem. 1993, 58, 32-35 and Bioorg, & Med, Chem, Lett. 
1996, 5, 1015-1020) . The 5-carboethoxytetrazole can then be 

15 further modified as described in Scheme 7. 

The tetrazole confounds of the present invention where 2 
is -CO- can also be prepared via iminoyl chloride (Chem. Ber. 
1961, 94, 1116 and J. Org. Chem. 1976, 41, 1073) using an 
appropriately substituted acyl chloride as starting material. 

20 The ke tone-linker can be reduced to compounds wherein Z is 
alkyl. 
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5 The methods described in Scheme 18 can also be used to 

synthesize compounds where the E-Q is linked to the carbon 
atom of the tetrazole as shovm in Scheme 19. The 5- 
substituted tetrazole can then be alkylated or acylated to 
give the desired products. 

10 

Scheme 19 




15 The tetrazole compounds of the present invention wherein 

Z is -SO2NH-. -S-. -S(0)-. SO2- can be prepared from the thiol 
prepared as shown in Scheme 20. i^ropiately substituted 
thioisocyanate can be reacted with sodium azide to give the 5- 
thiotetrazole (J. Org. Chem. 1967, 32, 3580-3592) . The thio- 
compound can be modified as described in Scheme 9. 

The tetrazole compounds of the present invention wherein 
Z is -O- can be prepared via the same method described in 
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Scheme 20 by using appropiately substituted isocyanate as the 
starting material. The hydroxy compound can be modified 
similarily to the thiols described in Scheme 9. 



Scheme 20 



NCS NaN- 

I : 



N SH 
CHClj/HaO EQ 



The tetrazole compounds of the present invention wherein 
2 is -NH-, -NHSO2- can be prepared from 5- 

aminotetrazole, which can be prepared by Smiles Rearrangement 
as shown in Scheme 21. The thio-conpound prepared as 
described in Scheme 20 can be alkylated with 2- 
chloroacetamide. The resulting compound can then be refluxed 
in ethcuiolic sodium hydroxide to give the corresponding 5- 
amino- tetrazole (Chem, Pharm. Bull, 1991, 39, 3331-3334). The 
resulting 5 -amino- tetrazole can then be alkylated or acylated 
to form the desired products. 



Scheme 21 




Pyrazoles of Formula I (such as those described in Scheme 
22) can be prepared by the condensation of an appropriately 
substituted hydrazine with a variety of diketo esters. 
Condensations of this type typically afford a mixture of 
pyrazole regioisomers which can be effectively separated via 
silica gel column chromatography. The esters can be converted 
to Z-A-B as previously described. 

Alternatively, if in Scheme 22, the starting diketone 
contains CH3 in place of C02Et, then the resulting methyl 
pyrazole can be separated and oxidized as in Route bl in 
Scheme 12 to form the pyrazole carboxylic acid. 
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10 



15 



Schone 22 

BtO} 



'a - 



20 



S S * 

When ketoimidates are used for condensations with 
hydrazines the corresponding pyrazole amino esters are 
obtained (Scheme 23). Conversion of these intermediates to 
the final compounds of formula I can then be accomplished by 
the protection of the amino functionality with a suitable 
protecting group or by derivatization (e.g. sulfonamide) and 
then modifying the ester as previously noted. 



Sehama 23 



|IKNH 

OUa '6 EQ BQ 



N ^2 "^^-^C 



MejSOjCl 
pyridine 



I 

N NHSOoMe ♦ X 



N C02Et 



=0 EQ 



AS Shown in Scheme 24, pyrazoles wherein the 4-position 
IS substituted can be prepared by bromination (bromine or NBS 
m either dichloromethane or acetic acid) of the initial 
Pyrazole. Conversion of 4-bromo-pyrazole to 4-carboxylic acid 
pyrazole can be accomplished by a number of methods commonly 
known to those in the art of organic synthesis. Further 
manipulations as previously described can afford pyrazoles of 
25 the present invention. 
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Scheme 24 




5 Pyrazoles can also be prepared according to method 

described in Scheme 25. The bromo-pyrazoles are formed as i] 
Scheme 24. QE can then be coupled using palladium catalysed 
Suzuki cross-coupling methodology. Further modification is 
achieved as previously described. 

10 

Scheme 25 




BfOH)2 Pd(PPh3)4, 




5-substituted phenylpyrazoles can be prepared by the 
method shown in Scheme 26. Conversion of the 5 -hydroxy 
pyrazole to its triflate (triflic anhydride, lutidine in 
dichloromethane) or bromide (P0Br3) followed by palladium 
Suzuki cross -coupling with an apppropriately substituted 
phenylboronic acid should then afford 5-substituted pyrazoles. 
Conversion of this intermediate to the 4-bromo derivative 
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followed by its carbonylation as described in Scheme 24 should 
then afford the appropriate ester which can be further afford 
the compounds of formula I. 



Scheme 26 




1) POBrj or TfjO, lutidlne 

2) QE-B<0H)2, 
PdtPPhj)^, 2N NajCOa 




I 

Boc 



l-Substituted-l,2,3-triazoles of the present invention 
can be prepared by the treatment of an appropriately 
substituted azide with a variety of dipolarophiles 
(Tetrahedron 1971, 27, 845 and J. Amer. Chem. Soc. 1951, 73, 
1207) as shown in Scheme 27. Typically a mixture of 
regioisomers are obtained which can be easily separated and 
elaborated to the triazole carboxylic acids. Further 
transformations as previously described can then afford the 
compounds of the present invention. 



Schome 27 



R 

f' Heat n1"^ j*"^ 



R ' CMj, CHIOHe), ^ 



\ 



R = CHj KMn04 

•^Ijyiacetoacecate \ ^ ^ CH(OMe),, i) hydrolysis 

COOH 2) Ag,0 



^ Heat 
yCOjEt 

I 

N 



^1 »"x 



N 



*COOH 
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1,2, 4"Triazoles of the present invention can be obtained 
by the methodology of Huisgen et al (Liebigs Ann. Chem. 1962, 
653, 105) by the cycloaddition of nitriliminium species 
(derived from the treatment of triethylamine and chloro 
hydrazone) and an appropriate nitrile dipolarophile (Scheme 
28). This methodology provides a wide variety of 1,2,4 
triazoles with a varied substitution pattern at the 1, 3, and 
5 positions. 



Scheme 28 



Et3N. Benzene 

R^^ = Ester. Alkyl, Aryl ^^^v* 
Ri* = Phenyl or ester ^ 

Q 



1,2,4 Triazoles can also be prepared by the methodology 
of Zecchi et al (Synthesis 1986, 9, 772) by an aza Wittig 
condensation (Scheme 29) . 

Scheme 29 

N^S^COjMe ^ ^ ^"n-'^R^^ 



Q Ri* = alkyl or aryl 



1,2, 4 -Triazoles wherein the -E-D(Q) substituent is at the 
5"position of the triazole can be obtained as shown in Scheme 
30. 
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T N/' H ♦ NY** 



1,3,4-Triazoles of the present invention can be obtained 
via the methodology of Moderhack et al (J. Prakt. Chem. 1995, 
338. 169). As. shown in Scheme 31, this reaction involves the' 
condensation of a carbazide with an appropriately substituted 
commercially available thioisocyanate to form the cyclic 
thiourea derivative. Alkylation or nucleophilic displacement 
reactions on the thiono-urea intermediate can then afford a 
thio-alkyl or aryl intermediate which can be hydrolysed. 
oxidized and decarboxylated to the 5-H 2-thio-tria2ole 
intermediate which can be converted to the compounds of the 
present invention. Alternatively the thiono-urea intermediate 
can be oxidized directly to the 2-H triazole which can then be 
converted to the ester and modified as previously described. 
The thiono-urea intermediate can also be oxidized to the 
sulfonyl chloride by methods shown previously. 



Schame 31 

\ QENCS then NaOH ^J' \\ 

>-CH(0Et)2 ^ S^=*Vj,x^cH(0Et)2 

0 I 

EQ 

HNO3 \ ABBr, Nem 

N-N \ 

EQ 



EQ 



iHydrolyze N-N 



N-N 

^N'^COsEt 
I 

EQ 



j^-^CH(0Et)2 
CIO2S Y 

EQ 
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The imidazole core shown in Scheme 32 can be prepared by 
the condensation of S-cyeinoaniline with n-butylglyoxylate to 
afford the imine which can then be treated with TosylMIC in 
basic methanol to afford the desired imidazole coirpound. 
Coupling of the ester under standard conitions then affords a 
variety of analogs which then can be further manipulated to 
afford e.g. the benzylamine or the benzaiaidines . 



Scheme 32 




Coirpounds of the present invention wherein AB is a 
biphenylamine or similar amine may be prepared as shown in 
Scheme 33. 4-Bromoaniline can be protected as Boc -derivative 
and coupled to a phenylboronic acid under Suzuki conditions 
{Bioorg. Med, Chem. Lett, 1994, 189). Deprotection with TFA 
provides the aminobiphenyl compound. Other similar amines 
wherein A and/or B are heterocycles can be prepared by the 
same method using appropiately substituted boronic acids and 
arylbromide. The bromoaniline can also be linked to the core 
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ring structures first as described above, and then undergo a 
Suzuki reaction to give the desired product. 



Scheme 33 




Compounds of the present invention wherein A-B is A-X-Y 
can be prepared like the piperazine derivative shown in Scheme 
34. 



Scheme 34 



Bocl^NH PhSOzCl Boc/^N— /' TFA HJ^^n— £ 

CH2Cl2/Et3N ^ ^ ^ 



TFA S 



Scheme 35 shows how one can couple cyclic groups wherein 
X=NH, 0, or S. 



Halo Base, DMF 

X = NH, O, S 



Schema 35 

reduction 




When B is defined as X-Y. the following descripti 
applies. Groups A and B are available either through 
commercial sources, known in the literature or readily 
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synthesized by the adaptation of standard procedures known to 
practioners skilled in the art of organic synthesis. The 
required reactive functional groups appended to analogs of A 
and B are also availcdale either through commercial sources, 
5 known in the literature or readily synthesized by the 

adaptation of standard procedures known to practioners skilled 
in the art of organic synthesis. In the tables that follow 
the chemistry required to effect the coupling of A to B is 
outlined. 



Table A: Prepzuration of Amide, Ester, Urea, Sulfonamide and 
Sulf amide linkages between A and B. 



Rxn. 
No, 


if A contains : 


then the 
reactive 
substituent of 

Y is : 


to give the 
following product 
A-X-Y : 


1 


A-NHr2 as a 
substituent 


C1C(0)-Y 


A-Nr2-C(0)-Y 


2 


a secondary NH 
as part of a 

ring or chain 


C1C(0)-Y 


A-C(0)-Y 


3 


A-OH as a 
substituent 


C1C(0)-Y 


A-0-C(0)-Y 


4 


A-NHr2 as a 
substituent 


ClC(0)-CR2R2a-Y 


A-Nr2-C (0) -CR2R2a.Y 


5 


a secondary NH 
as part of a 
rinq or chain 


CIC (0) -CR2R2a-Y 


A-C(O) -CR2R2a_Y 


6 


A-OH as a 
substituent 


ClC(0)-CR2R2a-Y 


A-O-C(O) -CR2R2a-Y 


7 


A-NHR^ as a 
substituent 


C1C(0)Nr2-Y 


A-Nr2-.C{0)Nr2-Y 


8 


a secondary NH 
as part of a 
rinq or chain 


C1C(0)Nr2-Y 


A-C(0)NR2-Y 


9 


A-OH as a 
substituent 


C1C{0)NR2-Y 


A-0-C{0)Nr2-Y 
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1 "^^ 


A~NHR^ as a 
substituent 


CISO2-Y 


1 A-Nr2-S02-Y 


11 


1 a secondary NH 
as part of a 
rina or chain 


CISO2-Y 


A-SO2-Y 


1 12 


A-NHR2 as a 
substituent 


ClS02-CR2R2a.Y 


A-Nr2 -502 -CR2R2a.Y 


jl3 


a secondary NH 
as part of a 
Jrina or chain 


ClS02-CR2R2a.y 


A-S02-CR2R2a-Y 


|l4 


Ia-NHR^ as a 
j si2bstituent 


C1S02-Nr2-y 


A-NR2-S02-NR2^Y 


lis 


la secondary NH 
las part of a 
rincr or chain 


C1S02-NR2-Y 


jA-S02-NR2-Y 


1 16 


[a-C(0)C1 


HO-Y as a 
substituent 


|a-C(0)-0-Y 


1 ^'^ 


'a~C(0)C1 


NHr2-y as a 
substituent 


Ia-C(O) -NR2-y 


|l8 j 


A-C(0)C1 


a secondary NH 
as part of a 
rina or chain 


A-C(0)-Y 


|l9 1 


A-CR2R2ac(0)ci 


HO-Y as a | 
substituent 


A-CR2R2ac (O) -o-Y 


20 


A-CR2R2ac(0)Cl 


NHr2-y as a 
substituent 


A-CR2R2ac (q) -Nr2-y 


I2I 1 
1 — — 1 


A-CR2R2ac(0)ci 


a secondary NH j 
as part of a 
rina or chain 


A-CR2R2ac{0) -Y 


|22 j 


A-SO2CI 


NHr2-y as a 
substituent 


A-S02-Nr2-y 


I23 L 


A-S02C1 


a secondary NH ^ 
as part of a 
rina or chain 


A-SO2-Y 


I24 ji 


V-CR2R2asQ2cl j 


^HR^-Y as a i 
substituent 


^-CR2R2aso2^NR2 ~Y 
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25 


A-CR2R2aso2Cl 


a secondary NH 


A-CR2R2aso2-Y 






as part of a 








rina or chain 





The chemistry of Table A can be carried out in aprotic 
solvents such as a chlorocarbon, pyridine, benzene or toluene, 
at temperatures ranging from -20 *C to the reflux point of the 
solvent and with or without a trialkylamine base. 



Table B: Preparatd 


Lon of ketone linkages between A and b. 


Rxn. 
No. 


if A contains : 


then the reactive 
substituent of 
Y is : 


to give the 
following product 
A-X-Y : 


1 


A-C(0)C1 


BrMa-Y 


A-C(0)-Y 


2 


A-CR2R2ac(o)Cl 


BrMa-Y 


A-CR2R2a2C(0)-Y 


3 


A-C(0)C1 


BrMqCR2R2a.Y 


A-C(0)CR2R2a«Y 


4 


A-CR2R2ac(o)ci 


BrMgCR2R2a_y 


A-CR2R2ac (0) CR2R2a- 
Y 



The coupling chemistry of Table B can be carried out by a 
variety of methods. The Grigneurd reagent required for Y is 
prepared from a halogen analog of Y in dry ether, 
dimethoxyethane or tetrahydrofurem at 0*C to the reflux point 
of the solvent. This Grignard reagent can be reacted directly 
under very controlled conditions, that is low temeprature (- 
20 C or lower) and with a large excess of acid chloride or 
with catalytic or stoichiometric copper bromide •dimethyl 
sulfide complex in dimethyl sulfide as a solvent or with a 
Vcuriant thereof. Other methods available include transforming 
the Grigneurd reagent to the cadmium reagent and coupling 
according to the procedure of Carson and Prout (Org. Syn. Col. 
Vol. 3 (1955) 601) or a coupling mediated by Fe(acac)3 
according to Fiandanese et al . (Tetrahedron Lett., (1984) 
4805), or a coupling mediated by manganese (II) catalysis 
(Cahiez and Lciboue, Tetrahedron Lett., 33(31), (1992) 4437). 
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T . A and B 


Rxn. 
No. 


• 

if A contains r 


then the reactive 
fi»uD5CiCuent or 

Y i^ ; 


to give the 
following 




A-OH 


Br-Y 


A-O-Y 


2 


A-CR2R2a_OH 


Br-Y 


A-CR2R2ao-Y 


3 


A-OH 


Br-CR2R2a.Y 


A~OCR2R2a,Y 


4 


A-SH 


Br-Y 


A-S~Y 


5 


A-CR2R2a»Sjj 


Br-Y 


A-CR2R2as.Y 


6 


A-SH 


Br-CR2R2a«Y 


A-SCR2R2a-Y 



10 



The ether and thioether linkages of Table C can be 
prepared by reacting the two components in a polar aprotic 
solvent such as acetone, dimethyl formainide or 
dimethylsulfoxide in the presence of a base such as potassium 
carbonate, sodium hydride or potassium t-butoxide at 
temperature ranging from ambient temperature to the reflux 
point of the solvent used. 



Table D: 



15 



Rxn. 
No. 



Preparation of -SO- and .S02- linkages from 
thioethera of Table 3. 



if the 
starting 
material is 



A-S-Y 
A~CR2R2ag,y 
A~SCR^R2a,Y 



and it is oxidized 
with Alumina (wet)/ 
Oxone (Greenhalgh, 
Synlett, (1992) 235) 
the product is r 



S(0)-Y 
A~CR^R^^S(0)-Y 
A-S(0)CR2R2a-Y 



and it is oxidized 
with m-chloroper- 
benzoic acid (Satoh 
et al. , Chem. Lett. 
(1992) 381), the 
product is ; 



A-S02-Y 
A-Cr2r^^SQ2-Y 
A-S02CR2R2a.Y 



The thioethers of Table C serve as a convenient starting 
material for the preparation of the sulfoxide and sulfone 
analogs of Table D. A combination of wet alumina and oxone 
can provide a reliable reagent for the oxidation of the 
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thioether to the sulfoxide while m-chloroperbenzoic acid 
oxidation will give the sulfone. 



Table S: Methods o£ Preparing Group B 



1 


0 
-CN 


D is to be 
-C(-NH)NH2 


then a transformation that may be used is • 
i)HClMeOH /^^ 


2 


-CN 


-CH2NH2 


LiAIH4 

^ <^ ^ ' E CH2NH2 

EtjO 


3 


-C02H 


-CH2NH2 


i) iBuOC(0)Cl 
^0 NMM, THF 
>/ then NaBH4. H^O/THF 

^ \ " E CH2NH2 

\ ii) MsCl. EtaN. CHjClj 
OH iii) NaNj, DMF 
iv) SnClj. MeOH 


4 


-C02H 


-NH2 


i) iBuOC(0)Cl 
yO NMM,THF 
>/ then NaNj and heat 

^ \ ^ E NH2 

\ ii) tBuOH, renux 

OH iii)HCl, EUO 



In Table E several methods of transforming a functional 
group Q into group D of Formula 1 are shown. While not all 
possible functional groups for Q and D are listed and the 
synthetic methods suggested are not comprehensive. Table E is 
meant to illustrate strategies and transformations available 
to a practitioner skilled in the art of organic synthesis for 
preparing compounds of Formula 1. In reaction 1 of Table E 
the transformation of a nitrile into an amidine by the Pinner 
methodology is shown; in reaction 2 the direct reduction of a 
nitrile by a hydride reducing agent to a methylene amine is 
illustrated. In reaction 3, the utility of a carboxylic acid, 
which may be readily derived from its ester or a nitrile if 
necessary, in the preparation of a methylene amine is shown. 
This synthetic route is exceptionally flexible because of the 
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several stable intermediates prepared en route to the final 
product. AS outlined, formation of an activated analog, such 
as the mixed anhydride, allows for the mild reduction of the 
acid to the methylene alcohol, this may in turn be transformed 
into a leaving group by sulf-onylation or halogenation or 
protected with a suitable protecting group to be transformed 
later in the synthesis as the chemistry demands. Once the 
methylene alcohol is so activated, displacement by an 
efficient nitrogen nucleophile, such as azide anion, can again 
provide another suitably stable analog, -the methylene azide- 
which may be used as a protected form of the methylene amine 
or transformed directly into the methylene amine group by 
reduction. Reaction 4 addresses the problem of appending the 
amine functionality directly through a bond to group E of 
15 Formula 1. Once again, the carboxylic acid provides a 

convenient entre into this selection for group D. The well- 
know Curtius rearrangement is illustrated here; an activated 
acid analog can be used to form an acyl azide which upon 
thermal decomposition is rearranged to the corresponding 
20 isocyanate. The isocyanate intermediate may then be captured 
as a stable carbamate by the addition of a suitable alcohol 
and further heating. This carbamate can be used as a stable 
protecting group for the amine or cleaved directly to the 
desired D. Alternatively, it may be convenient to quench the 
isocyanate intermediate with water to give the amine directly. 

Other features of the invention will become apparent in 
the course of the following descriptions of exemplary 
embodiments which are given for illustration of the invention 
and are not intended to be limiting thereof. 



25 



30 



35 



Fluoiro-metliylsulfona ZntazBwdiat* 
4-aii»ino-3-f luoro-2 • -aethylsulfoiiyl- [!,!•} -biphonyl, 

hydrochloride 

Part A: Preparation of 4-bromo-N-t-butoxycarbonyl-2- 
f luoroaniline . 
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Sodimti hydride (1.16 g, 60%, 29 nimol) was added to a d°C 
solution of 4-broxno-2-fluoro aniline (5.01 g, 26 mmol) in dry 
DMF (75 mL) . The ice hath was removed and the reaction was 
stirred at room temperature for 1 h. Di-t-butyl dicarbonate 
(6.33 g, 29 mmol) was added, and the reaction was heated at 
65°C for 17 h. The reaction was quenched dropwise with H^O, 
then extracted 4 times with HjO. The first two aqueous 
extracts were combined and extracted twice with EtOAc. The 
organic extracts were combined, dried over NajSO^, filtered and 
evaporated. The crude product was taken up in a mixture of 
CHjClj, CHClj, and EtOAc and filtered to remove a purple 
impurity, then concentrated and chromatographed on silica gel 
(30% CH2CI2 / hexanes) to yield an orange solid (4.76 g, 62%). 
^HNMR{DMS0)5: 9.07 (bs, IH) , 7.57 (td, IH, J = 8.7, J' = 2.2), 
7.49 (dd, IH, J = 10.2, J' = 2.2), 7.30 (dt, IH, J = 8.8, J' = 
1.1), 1.42 (s, 9H)ppm. 

Part B: Preparation of 4- (t-butoxycarbonylamino) -3-fluoro-2 ' - 
methyl thio- [1,1"] -biphenyl . 

A flask containing a mixture of 4-bromo-N-t- 
butoxycarbonyl-2-fluoroaniline (6.44 g, 22 mmol), 2~ 

(methylthio)phenylboronic acid (6.00 g, 36 mmol), aq. sodium 
carbonate (2.0 M, 36 mL, 72 mmol), tetrabutylammonixim bromide 

(360 mg, 1.1 mmol), and bis (triphenylphosphine) palladium (II) 
chloride in benzene (180 mL) was evacuated twice under brief 
high vacuum, filled with argon, and heated at reflux for. 5 h. 
After cooling to room teit^eratur e , the layers were separated, 
and the aqueous layer was extracted with EtOAc. The organic 
extracts were combined, dried over Na^SO^, filtered, and 
evaporated. The crude product was chromatographed on silica 
gel (0-30% EtOAc / hexanes) to yield the desired product (6.50 
g, 88%), 'HNMR(CHCl3)6: 8.14 (bt, IH, J = 8.1), 7.30 (m, 2H) , 
7.17 (m, 4H), 6.75 (bs, IH) , 2.37 (s, 3H) , 1.54 (s, 9H)ppm. 

Part C: Preparation of 4- (t-butoxycarbonylamino) -3-f luoro-2 • - 
methylsulf onyl- [1,1*] -biphenyl . 
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4- { t-Butoxycarbonylamino) -3-f luoro-2 • -methylthio- { 1. 1 • ] - 
biphenyl (6.50 g, 19.5 mmol) was dissolved in CH,C1, (150 mL) 
and cooled to 0«>C. i„-CPBA (14.8 g, 57-86%) was added and the 
5 reaction stirred at room tenperature for 3 h. The reaction was 
extracted with sat. sodium sulfite, and the aqueous layer was 
extracted with CH,C1,. The organic extracts were combined 
dried over Na,SO„ filtered, and evaporated. The crude product 
was chromatographed on silica gel (20-30% EtOAc/hexanes) to 
10 yield the desired product (6.92 g, 97%). 'hnmr (CHCl, ) S: 8.22 
(dd, 2H, J = 7.7, J- = 1.5), 7.64 (td, IH, J = 7.3, J- = 1.5, 
7.56 (td, IH, J = 7.7 J- = 1.5), 7.35 (dd, IH, J = 7.3, J- - ' 
1.5), 7.30 (dd, J = 11.7, J. = 2.2). 7.17 (d. IH, J = 8.8), 
6.82 (bs, IH), 2.69 (s, 3H) , 1.55 (s. 9H)ppm. 

Part D: Preparation of 4-amino-3-f luoro-2 ' -methylsulf onyl- 
[1,1*1 -biphenyl , hydrochloride . 

4- (t-Butoxycarbonylamino) -3-f luoro-2 • -methylsulfonyl- 
[l.l']-biphenyl (1.04 g, 2.8 mmol) was dissolved in HCl/dioxane 
(4.0 M, 10 mL) and stirred 19 h. A solid was triturated with 
Et,0 and filtered to yield a white solid (813 mg, 95%) 
^HIJMR(DMSO)& 8.03 (dd, IH, J = 8.0. J- = 1.4), 7.69 (td, IH, J 
= 7.7. J- = 1.1). 7.59 (t. IH. J = 7.4), 7.36 (d, IH. J = 7.3) 
25 7.12 (d. IH, J = 12.4), 6.94 (m, 2H) . 2.78. (s. 3H)ppm. 



20 



30 



1 and 2 

1- O-aaidinophenyl) -2- 1 [ (2 • -aainosul£o«vl- 11,1'] -biphea-4-yl) - 
amiaocarboivll pyrrole, trifluoroacetic acid salt (Bxaavle 1) 
aad 1- O-amidinoplieayl) -2- [ [ (2 • - tort-butylaainosulf ©nyl- 
Il#l'l-biphon-4-yl)-aininocarbonyl] pyrrole, trifluoroacetic 
acid salt (Ennvle 2) 

Part A. Preparation of 1- (3-cyanophenyl) pyrrole. 

3-aminoben2onitrile (47.45 g. 0.401 mol) and 58.4 g (.441 
mol. 59.5 ml) of 2. 5-dimethoxytetrahydrofuran were dissolved 
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in 200 ml of acetic acid and heated to reflux over night. The 
solution was allowed to cool to room temperature and diluted 
with 250 ml of ethylacetate and was washed 3 times with brine 
(200ml) and then by a solution of saturated aq sodium 
carbonate (200 ml) . The organics were dried over magnesium 
sulfate and filtered through a plug of silica gel. The 
volatiles were removed in vacuo and the residue was 
recrystallized from methanol to yield the title compound as a 
beige solid (62.82 g, 93%) MS (H2O-CI) 169 (M+H) + . 

Part B. Preparation of 1- (3-cyanophenyl) pyrrole-2- 
carboxaldehyde . 

Phosphorous oxychloride, over the course of 15 minutes, 
was added to dimethyl formamide (14.02 g, 191.84 mmol, 14.1 
ml) at O^c. The mixture was warmed to room temperature and 
stirred for 15 minutes; the solution was again cooled to C 
followed by the addition of 100 ml of 1,2 dichloroethane . A 
solution of l-{3~cyanophenyl) pyrrole (29.33 g, 191.84 mmol) 
in 250 ml of 1,2 dichloroethane was added slowly via an 
addition funnel and the mixture heated to reflux for 15 
minutes. The solution was cooled to room temperatvire and 
86.55 g (1.05 mol) of sodixam acetate was added and the 
solution heated to reflux for 15 minutes. The solution was 
diluted with 250 ml of ethyl acetate and the organics washed 
with brine then saturated aq sodium carbonate (250 ml) . The 
organics were dried over magnesium sulfate, filtered through a 
plug of silica gel and the volatiles removed in vacuo . The 
product was recrystallized from ethyl acetate to yield 28.4 g 
(83%) of the title crapound. MS (NH3-CI) 214 (M+NH4) + . 

Part C. Preparation of 1- (3-cyanophenyl) pyrrole-2-carboxylic 
acid. 

To a cooled (O^ C) solution of 1- (3-cyanophenyl) pyrroXe- 
2-carboxaldehyde (5.14g, 26.20 mmol) in 300 ml of 1:1 
ace tone/ water was added potassium permanganate (12.42 g, 78.60 
mmol) over a period of 15 minutes and the reaction was allowed 
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to warm to room temperature. After consunption of the 
starting material, 10.90 g (104. 8 mmol) of sodium bisulfite 
was added and the solution made acidic with 10% HCl The 
solution was filtered through a plug of celite, diluted with 
5 ethyl acetate and washed with 200 ml of brine. The organics 
were dried over magnesium sulfate, filtered and dried in vacuo 
• The organics were recrystallized from methanol to yield the 
title compound (4.11 g. 74%) as a pale white solid. MS (ESI) 
211.2 (M-H)-. ' 

) 

Part D . Preparation of 1- (3-cyanophenyl ) -2 - [ [ (2 • - tert- 
butylaminosulfonyl-fl.l.]-biphen-4-yl)-aminocarbonyl] pyrrole. 

To a solution of 1- (3-cyanophenyl) pyrrole-2-carboxylic 
acxd (2.77 g, 13.05 mmol) in 50 ml of anhydrous DMP was added 
trxethylamine (1.98ml. 19.58 mmol), benzotriazole-l-yloxy- 
trxs(dimethylamino)phosphonium hexafluorophosphate (8 66 g 
19.58 mmol) and (2 '-N-tert-butylaminosulfonyl-fl. i • ,-biphen.4- 
yl)-amine (6.03 g, 19.84 mmol) and heated to 50° c overnight 
The solution was diluted with ethyl acetate and washed 
repeatedly with brine. The organic layer was dried over 
magnesium sulfate and the volatiles removed in vacuo ihe 
residue was subjected to flash chromatography purification 
wxth 3:2 hexane/ethyl acetate and the volatiles removed in 
vacuo to yield 1.9 g (29%) of the title compound. MS (NH3- 
CI) 516 (M+NH4)+. 

Part E. Preparation of 1- (3-amidinophenyl) -2- [ [ (2 •- 
aIninosulf onyl- [i. 1 . ) -biphen-4-yl) -aminocarbonyl] pyrrole 
trifluoroacetic acid salt (Example 1) and 1- (3-amidinoph«.yl) - 

1 1 (2 '-tert-butylaminosulfonyl- [1, 1 • ] -biphen-4-yl) - 
aminocarbonyl] pyrrole, trifluoroacetic acid salt (Example 2) . 

1- (3-Cyanophenyl) -2- [ [ (2 ' - tert-butylaminosulfonyl- [11.)- 
bxphen-4-yl) -aminocarbonyl, (0.37 g, 0.74 mmol) of pyrrole was 
added to a solution of 60 ml of anhydrous methyl acetate and 
anhydrous methanol (0.30 ml, 7.4 mmol) and cooled in an ice 
water bath. Gaseous HCl was bubbled in for 15 minutes, the 
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solution stoppered and allowed to stir overnight at room 
temperature. The volatiles were removed in vacuo . The 
residue was dried under high vacuum for 1 hr. The residue was 
then dissolved in 100 ml of anhydrous methanol and combined 
with .43 g (4.45 ramol) of ammonium carbonate and stirred 
overnight at room temperature. The volatiles were removed in 
vacuo and the residue was purified by preparative HPLC {C18 
reverse phase column, elution with a H2O/CH3CN gradient with 

0. 5% TFA) to yield 1- (3-amidinophenyl) -2- [ [ (2 ' -aminosulf onyl- 
[l,l*]-biphen-4-yl)-aminocarbonyl] pyrrole, trif luoroacetic 
acid salt (Example 1) as a white solid following 
lyophilization. MS (ESI) 460.3 (M+H) + ; also isolated was 1- 
(3-amidinophenyl) -2- [ [ (2 ' - tert-butylaminosulfonyl- [1, 1 • ] - 
biphen-4-yl)-aminocarbonyl] pyrrole, trif luoroacetic acid salt 
(Example 2), MS (ESI) 516.4 (M+H) + . 

Bxample 3 

1- ( ct i nq pheiKyl ) -2- [ £ (2 • -aminosulfoziyl- [1^ 1 • ] -biphan-4*-yl) - 
aainocarbonyl] -4obroiiiQpyrrole, tri£luoroacetic acid salt 

Part A. Preparation of 1- (3-cyanophenyl) -2-fonityl-4-bromo- 
pyrrole . 

1- (3-Cyanophenyl) pyrrole-2-carboxaldehyde from Example 

1, Part B (6.06 g, 30.89 mmol) was combined with 6.60 g (37.06 
mmol) of N-bromosuccinimide in 150 ml of anhydrous THF and 
stirred at room temperature overnight. The residue was heated 
in CCI4 and filtered. The residue was then dissolved in 
CHCl3/EtOAc, filtered through a silica gel plug and the 
volatiles removed. The residue was recrystallized from ethyl 
acetate to yield the title compound as a light brown solid 
(4.49 g, 53%). MS (NH3-CI) 292 (M+NH4) + . 
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Part B . Preparation of 1- ( 3 -amidinophenyl ) -2 - [ [ ( 2 • - 
aininosulfonyl- [1, 1 • ] -biphen-4-yl) -aminocarbonyl ] -4- 
bromopyrrole, trifluoroacetic acid salt. 

Following the procedures described in Example 1, Parts C- 
E. l-{3-cyanophenyl)-2-fonriyl-4-brQmo-pyrrole was converted 
into the title compound as a white powder following HPLC 
purification. MS (ESI) 538,2 (M+H)+. 



Bxaiaple 4 

1- O-anldinpphmyl) -2- [ [5- (2 • -aainoaulfoivlpheiiyl) -l-yi) 
pyridln-2-ylJ-a»inocari)onylJpyrrol«, trifluoroacetic acid 

Part A. Preparation of 1- O-cyanophenyl) -2- [ (5- (2 ' -tert- 
butylaminosulf onylphenyl ) -l-yl)pyridin-2-yl] aminocarbonyl] 
pyrrole. 



l-(3-Cyanophenyl) pyrrole-2-carboxylic acid from Example 
1. Part C (1.00 g, 4.7 mmol) . oxalyl chloride (.61 ml. 7.06 
nmiol) and 3 drops of DMF were combined at room temperature in 
50 ml of anhydrous CH2CI2 and stirred for 4 hours. The 
volatiles were removed in vacuo and the residue was dried 
under high vacuum for 1 hour. The residue was then dissolved 
m 50 ml of CH2CI2 followed by the addition of 4- 
dimethylaminopyridine (1.15 g. 9.4 mmol), the solution stirred 
at room temperature for 5 minutes followed by the addition of 
[5-{2'-aminosulfonylphenyl)-l-yl) pyridin-2-yl] -amine (I.44 g, 
4.7 mmol) and stirred at room temperature overnight. The 
solution was filtered through a silica gel plug and the 
volatiles removed. The residue was purified by flash 
chromatography (1:2 hexane/EtOAc) to yield 0.84 g (36%) of the 
title compound as a tan solid. MS (ESI) 500.3 (M+H)+. 
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Part B. Preparation of 1- O-amidinophenyl) -2- [ [5- (2 • - 
aminosul f onylphenyl ) - 1 -y 1 ) pyr idin- 2 -yl ] - 
aminocsirbonyl] pyrrole, trif luoroacetic acid salt. 

5 Following the procedures described in Exairqple 1, Part E, 

1- (3-cyanophenyl) -2- [ [5- (2 * -tert-butylaminosulf onylphenyl) -1- 
yl)pyridin-2-yl]aininocarbonyl] pyrrole was converted into the 
title compound as a white powder following HPLC purification. 
MS (ESI) 461.3 (M+H)+. 

10 

Bmnples 5 and 6 
l-Besizyl-3- [ (2 ' -aminosiafonyl- [1,1'] -biphen-4- 
yl) aminocarbonyl] -4- O-amidlxippheiiyDpyrrole, trlfluoroacetic 
acid salt (Example 5) and l-bexxzyl-3- [ (2 *-tert- 
15 butylaminosulf onyl- [1, 1 • 1 -biphen-4-yl) aminocsurbonyl J -4 - (3- 
amidinophenyl) pyrrole, trlfluoroacetic acid salt (Exas^le 6) 

Part A: Preparation of ethyl 3- (3-cyanophenyl)propiolate. 

20 To a solution of ethyl propiolate (25.0 g, 0.25 mol) in 

750 mL of tetrahydrofuran at -78o C was added n-butyllithium 
(102 mL of a 2-5 M solution in hexane, 0.25 mol) dropwise. 
After stirring at the same temperature for 1 h, zinc chloride 
(104.2 g, 0.76 mol) was added in 900 mL of tetrahydrofuran. 

25 The mixture was allowed to gradually warm to room temperature 
over 1 h. To this solution was added 3-iodobenzonitrile (29.2 
g, 0.13 mol) and bis triphenylphosphine palladium (II) 
chloride (4.56 g, 6.5 mmol) and the resulting mixture was 
stirred at 50® C overnight. To the mixture was added 150 mL of 

30 water cuid 150 mL of ether and the mixture was filtered through 
a celite pad. The filtrate was extracted 3 times with ether 
and the combined extracts were washed with brine, dried (MgS04) 
and filtered through a thick pad of silica gel. The solvents 
were reamoved in vacuo and the residue was recrystallized from 

35 hexane ethyl acetate to afford 8.8 g (35%) of the title 

conpound as a tan solid. lHNMR(CDCl3) 6: 7.85 (s, IH) , 7.8 

(d, IH), 7.72 (d, IH), 7.52 (t, IH) , 4.30 (q, 2H) , 1.37 (t, 
3H) . 
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Part B: Preparation of l-benzyl-3-carboethoxy-4- (3- 
cyanophenyl ) -A^ -pyrroline . 

To a solution of N-benzyl-N- (trimethylsilylmethyl) - 
aminomethyl methyl ether (12.25 g, 51.2 mmol) in 400 mL of 
methylene chloride at 0° C was added ethyl 3-(3- 
cyanophenyDpropiolate (6.79 g, 34.1 mmol) followed by 
trifluoroacetic acid (0.20 mL. 2.6 mmol) . The mixture was 
allowed to warm to room temperature and was stirred for 16 h 
The reaction mixture was washed with saturated aqueous NaHCOj 
and brine, dried over K2CO3, filtered through a large pad of 
silica gel and concentrated in vacuo . The residue was 
purified by flash chromatography (elution with 5:1 
hexanes/ethyl acetate) to afford 3.2 g (28%) of the title 
con^und. MS (ESI) 333.4 (M+H) + . 



Part C: Preparation of l-ben2yl-3-{ (2'-terc- 
butylaminosulfonyl- [1,1-] -biphen-4-yl)aminocarbonyl] -4- (3- 
20 cyanophenyl ) -A^-pyrroline . 



25 



To a solution of (2 • -terc-butylaminosulfonyl- [l, 1 • ] - 
biphen-4-yl) -amine (1.10 g. 3.6 mmol) in 50 mL of methylene 
chloride at room temperature was added trimethylaluminum (6.6 
mL of a 2.0 M solutiion in toluene. 13.2 mmol) dropwise. The 
solution was stirred (30 min) until gas evolution had ceased 
followed by the addition of l-benzyl-3-carboethoxy-4- (3- 
cyanophenyl)-A3-pyrroline (1.0 g. 3.0 mmol) in 5 mL of 
methylene chloride. The resulting solution was stirred at 40oc 
for 2h, cooled to room teii5)erature and quenched with saturated 
aq NH4C1. The mixture was diluted with ethyl acetate, washed 
with water and brine, dried (MgS04) and concentrated in vacuo 
. The residue was purified by flash chromatography (elution 
with 4:1 hexane/ethyl acetate) to afford 0.58 g (34%) of the 
35 title con5)ound. MS (ESI) 591.5 (M+H)+. 



30 
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Part D: Preparation of l-benzyl-3- [ (2 ' - tert- 
butylaminosulf onyl- [1 , 1 • ] -biphen-4-yl) aminocarbonyl] -4- (3- 
cyanophenyl ) pyrrole . 

To a solution of l-benz-yl-B- [ (2 » - tert-butylaminosulfonyl- 
tl, 1 * ] -biphen-4-yl) aminocarbonyl] -4- (3-cyanophenyl) -A^- 
pyrroline (0.47 g, 0.8 iiiinol) in 20 mL of benzene was added 
2,3-dichloro-5,6~dicyano-l,4-ben2oquinone (DDQ) (0.27 g, 1.2 
inmol) and the resulting mixture was stirred at 70^ c for 16 h. 
The mixture was cooled and filtered and concentrated in vacuo 

The residue was purified by flash chromatography (elution 
with 5:1 hexane/ethyl acetate) to afford 0.25 g (53%) of the 
title compound. MS (ESI) 589.6 (M+H) + . 

Part E: Preparation of l-benzyl-3- [ (2 ' -aminosulf onyl- [1, 1 ' ] - 
biphen-4 -yl ) aminocarbonyl ) -4 - { 3 -amidinophenyl ) pyrrole , 
trifluoroacetic acid salt (Exaitqple 5) and l-ben2yl-3- [ (2 •- 
tert-butylaminosulf onyl- [1, 1 • ] -biphen-4-yl) aminocarbonyl] -4- 
(3 -amidinophenyl) pyrrole, trifluoroacetic acid salt (Exanple 
6). 

A solution of l-benzyl-3- [ (2 ' - tert-butylaminosulfonyl- 
[ 1 , 1 ' ] -biphen-4-yl ) aminocarbonyl ) -4- ( 3 -cyanophenyl ) pyrrole 
(0.25 g, 0.42 mmol) in 50 mL of anhydrous methanol was cooled 
to Oo C. Anhydrous HCl gas was bubbled through the solution 
for about 30 min (until solution saturated) . The flask was 
sealed and allowed to stand for 16 h at 0° C. The reaction 
mixture was concentrated in vacuo . The resulting solid was 
dissolved in 20 mL of anhydrous methanol, ammonium carbonate 
(0.20 g, 2.1 mmol) was added, and the mixture was allowed to 
stir at room temperature for 24 h. The reaction mixture was 
concentrated in vacuo and purified by prep HPLC (C18 reverse 
phase column, elution with a H2O/CH3CN gradient with 0.5% TFA) 
to afford 120 mg (40%) of l-benzyl-3- t (2 ' -aminosulf onyl- 
[1,1*] -biphen-4 -yl ) aminocarbonyl ] - 4 - ( 3 -amidinophenyl ) pyrrole , 
trifluoroacetic acid salt (Example 5) as a white powder 
following lyophilization. MS (ESI) 550.3 (M+H)+. The 
preparation also afforded 40 mg (13%) of l-benzyl-3-[ (2*-tert- 
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butylaminosulfonyl- [1, l ■ j -biphen-4-yl)aininocarbonylJ -4- (3- 
amdinophenyDpyrrole, trifluoroacetic acid salt (Exanple 6) 
W+H)r"^ ^"^^'^ following lyophilization. MS (ESI) 606.5 

Bxaiis>l6s 7 and 8 
1- { 3-aaidinophenyl) -4- 1 (2 • -amiaosulfonyl- 11,1.] -biphen-4. 
yDamlaocarbcavlJ-iaidazole (Ban^ple 7) and l-(3- 
a»idlnoph«yl, -4- 1 (2 • - t«^-butyla»lnos«lf onyl- 1 • J -biphea-*- 
yDamiaocarbonylJ-iaidazolo (Bxaivle 8) 

Part A: Preparation of 4-1 (2 --tert-butylandnosulfonyl-ri i-, 
bxphen-4-yl) aminocarbonyl] -imidazole 



To a suspension of 4-imida2olecarboxylic acid (168 rng 
1.5 nanol) xn CH3CN (30 mL) was added thionyl chloride (7lT'n.g 
6 rmnol) , and the resulting mixture was heated at SQoc for 2 

r''^''^'' ''^"'^^ °^ volatiles, a yellow residue reacted 
wxth 4-f ,o-S02-t-Bu,-phenyl,aniline (304 mg. 1 mmoi, IT 

20 pyridine (10 mL) at room temperature for 24 hours 

Evaporation of the pyridine gave a residue which was dissolved 
xn EtOAc and washed with water, brine, and dried over MgS04 
concentration and purification by column chromatography of the 
crude material provided the title compound (378 mg 95% 

25 yxeld). 1h»^(cd30D, 8: 8.10 (dd. a = 7.7 Hz, 1 ^Hz \h, 

7.79 (d. J = 3.7 HZ. 2H), 7.76 (d. J = 8.4 Hz, 2H) . 7.58 (td, 

IH). 7.45 (d. J = 8.4 Hz, 2H) , 7.34 (dd, J = 7.7 Hz, J = 1 5 
Hz, IH), 1.06 (s. 9H); LRMS: 399.3 (M+H) + 

JO 

Part B : Preparation of 1- (3-cyanophenyl ) -4- 1 (2 • - tert- 
butyla«inosulfonyl-ri. 1 • J -biphen-4-yl, aminocarbonyl] -imidazole 

4- 1(2 • - tert-Butylaminosulfonyl- [1. 1 • ] -biphen-4- 
5 yl) aminocarbonyl] -imidazole was heated with 3- 

fluorobenzonitrire (121-mg, immol) in the presence of K2CO3 in 
DMP at lOOoc for 8 hours to give the title compound in almost 
quantitative yield. W(acetone-de)5: 9.47 IH) 8 39 (d 
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J = 1.5 Hz. IH), 8.34 (d, J = 1.5 Hz. IH) . 8.25 (d, J = 1.5 
Hz, IH). 8.15-8.10 (m. IH) . 8.02 (d. J = 8.4 Hz. 2H) . 7.88- 
7.79 (m, 2H). 7.65 (td, J = 7.3 Hz. J = 1.5 Hz. IH) . 7.56 (dd, 
J = 7.7 Hz, J = 1.5 Hz, IH), 7.50 (d. J = 8.4 Hz, 2H) . 7.38 
(dd, J =8.4 Hz, J = 1.5 Hz.-IH), 2.80 (s, IH) , 1.03 (s. 9H) ; 
liRMS: 500.1 (M+H) + . 

Part C : Preparation of 1 - ( 3 -aniidinopheny 1 ) - 4 - [ ( 2 ' - 
aminosulf onyl- [1,1'] -biphen-4-yl ) aminocarbonyl J - imidazole 
(Example 7) and 1- (3-amidinophenyl) -4-[ (2 ' - tert- 
butylaminosulfonyl- [1, 1 ' ] -biphen-4-yl) aminocarbonyl] -imidazole 
(Exan^le 8) 

1- (3-Cyanophenyl) -4- [ (2 ' -terC-butylaminosulfonyl- [1, 1 • ] - 
biphen-4-yl) aminocarbonyl] -imidazole was further subjected to 
a Pinner reaction by standard procedures to give Exanples 7 
(309 mg, 62% yield) and 8 (67 mg. 12% yield) . 

For Example 7: 1hnmr{CD30D)5: 8.32 (d, J = 1.4 Hz, 2H) , 
8.12 (s. IH), 8.10 (d, J = 8.1 Hz, IH) . 8.08 (dd. J = 7.7 Hz. 
J = 1.4 Hz, IH), 7.88-7.81 (m, 2H) . 7.78 (d, J = 8.4 Hz. 2H) , 
7.61 (td, J = 7.7 Hz, J = 1.5 Hz. IH) , 7.52 (td, J = 7.7 Hz. J 
= 1.5 Hz, IH), 7.44 (d, J = 8.4 Hz, 2H) , 7.35 (dd, J = 7.3 Hz, 
J = 1.1 Hz. IH); NMR (CD30D)5: 167.59, 162.59, 143.08, 

141.63. 139.32. 138.97. 138.68, 137.58. 137.33, 133.72. 
132.94. 132.44. 131.62. 131.28, 128.72. 128.66. 128.49. 
127.66, 122.94. 122.12. 121.00; ESMS: 461.3 (M+H)*; HRMS: 
461.1387 (obs.), 461.1396 (calcd. ) . 

For Exan5>le 8: IhNMR (CD3OD) 5: 8.33 (s, 2H) , 8.12 (s, IH) , 
8.10 (dd. J = 8.4 Hz, J = 1.5 Hz. IH) . 8.05 (dd, J = 8.1 Hz. J 
= 2.2 Hz. IH). 7.88-7.80 (m, 3H) , 7.79 (d, J = 8.4 Hz, 2H) , 
7.61 (td. J =7.7 Hz. J = 1.5 Hz, IH) . 7.53 (td, J = 7.7 Hz, J 
= 1.2 Hz, IH), 7.47 (d, J = 8.4 Hz. 2H) , 7.35 (dd, J = 7.3 Hz. 
J = 1.5 Hz. IH), 1.02 (s, 9H); 13c NMR (CD30D)5: 167.58, 
162.57. 143.51. 141.65, 139.02, 138.68. 138.68. 137.30, 
133.89. 133.05, 132.44, 131.64. 131.52. 128.72, 129.53, 
128.77, 128.50, 127.65, 122.96, 122.12, 120.99, 55.06, 30.11;- 
ESMS: 517.4 (M+H)+; HRMS: 517.2025 (obs.), 517.2022 (calcd.); 
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Anal.: (C27H28N603Si + 1.35TPA + 0.17HC1 + 0.6H2O) C H N S 
F, CI. ' ' . . 



Bxaiqple 9 

1- O-aaidiaophonyl) -2- [ (2 • -amlaosulfoivl- tl, 1 • 1 -blphen-4- 
yl) aminocarboi^l] -Imidazole 

Part A: Preparation of 1- (3 -cyanophenyl) imidazole 



3-Fluorobenzonitrile (4.84 g, 40 mrnol) was heated with 
imidazole (2.72 g, 40 mmol) in the presence of K2CO3 in DMF at 
lOOoc for 8 hours to give the title compound as a white solid 
m quantitative yield. 1hnmr(CDC13) 5: 7.89 (s. IH) , 7 70 (d J 

15 7 ' = IH),' 

7.26 (s, IH); LRMS: 170 {M+H) + . 



35 



Part B; 
carbo3Qriate 



Preparation of methyl 1- (3-cyanophenyl) imidazol-2-yl 



l-(3-Cyanophenyl) imidazole (1.52 g, 9 mrnol) was slowly 
treated with n-BuLi d- 6 M, 6.3 mL) in THF (60 mL) at -78oc for 
40 minutes and was then slowly quenched with 
chloromethylformate (942 mg, 10 mrnol) at this temperature 
The resulting mixture was stirred at -78«^ and warmed to room 
temperature over 2 hours and then poured into water and ethyl 
acetate. The organic layer was separated and washed with 
water, brine, and dried over MgS04. After removal of the ethyl 
acetate the residue was purified by column chromatography with 
ethyl acetate and methylene chloride (1:1) to afford the title 
compound (1.33g. 65%) as a white solid. 1hnmR(CDC13) 6: 7.80- 
7.77 (m. IH). 7. 65-7. 61. (m, 3H) . 7.33 (s, IH) , 7.20 (s. IH) • 
IJ»«S: 228 (M+H)*. ^ ' > 

Part C: Preparation of 1- (3-cyanophenyl) -2- [ (2 '- tert- 
butylaminosulfonyl- [1, 1 • ] -biphen-4-yl)a«inocarbonyl] -imidazole 

,,o. ^ ^''""'^ solution of 4-[(o-S02tBu)-phenylJaniline 
(304 mg, 1 mrnol) in CH2CI2 (20 mL) was slowly added 
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trimethylaluminxim (2M in hexane, 1 mL) at O^c and the resulting 
mixture was wanned to room temperature over 15 minutes. After 
addition a solution of methyl 1- (3-cyanophenyl) imidazol-2-yl 
carboxylate in CH2CI2 (5 mL) and the resulting mixture was 
refluxed for 2 hours. The mixture was quenched with water, 
diluted with ethyl acetate and filtered through Celite. The 
organic layer was separated, washed with water, and brine and 
dried over MgS04. After removal of the ethyl acetate, a 
residue was purified by column chromatography with ethyl 
acetate and methylene chloride (1:1) to afford the title 
compound (260 mg, 52%) as a white solid. iHNMR(CDCl3) 5: 9.41 
(s, IH), 8.15 (dd, J = 7.7 Hz, J = 1.5 Hz, IH) , 7.78 (dd, J = 
7.3 Hz, J = 1.1 Hz, IH), 7.74-7.57 (m, 6H) , 7.55 (td, J = 7.7 
Hz, J = 1.1 Hz, IH), 7.49 (dd, J = 8.8 Hz, J = 1.8 Hz, 2H) , 
7.29 (dd, J = 8.1 Hz, J = 1.5 Hz, IH) , 7.28 (d, J = 0.8 Hz, 
IH), 7.22 (d, J = 0.8 Hz, IH) , 3.64 (s, IH) , 0.99 (s, 9H) ; 
LRMS: 500.1 (M+H)-^. 

Part D : Preparation of 1- ( 3 -amidinophenyl ) -2 - [ ( 2 ' - 
aminosulf onyi- [1,1'] -biphen-4-yl ) aminocarbonyl ] -imidazole 

1- (3-Cyanophenyl) -2- [ (2 ' - tert-butylaminosulfonyl- [1, 1 • ] - 
biphen«4-yl) aminocarbonyl] -imidazole was subjected to the 
Pinner reaction to form the title compound (120 mg, 50%) : 
1hNMR(CD30D)6: 8.08 (dd, J = 7.7 Hz, J = 1.1 Hz, IH) , 7.91-7.88 
(m, 2H), 7.83 (dd, J = 8.4 Hz, J = 1.5 Hz, IH) , 7.74 (t, J = 
8.0 Hz, IH), 7.65 (d, J = 8.4 Hz, 2H) , 7.58 (dd, J = 7.3 Hz, J 
= 1.1 Hz, IH), 7.50 (s, 2H), 7.39 (d, J = 8.4 Hz, 2H) , 7.32 
(s, IH), 7.30 (dd, J = 7.3 Hz, J = 1.1 Hz, IH) ; ESMS: 461 
(M+H)-^ . 
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E3Eaiq;>le XO 

1- O-amidinpphenyl) -3-witlvl-5- f (2 • -aminosulf oayl- H, i • j - 
blphen-4-yl)aiiiiaocarboijyll-pyra2ole, trifluoroacetic acid 

Part A: Preparation of ethyl 1- {3-bromophenyl) -S-methyl- 
pyrazol-S-yl carboxylate and ethyl 1- (3-broinophenyl) -S-methyl- 
pyra2ol-3-yl carboxylate 

2-Bromophenylhydrazine hydrochloride (6.5 g, 0.029 mol) 
was added in portions to a ethanolic solution of 3-inethoxy- 
trichloroacetylcrotonate (Fischer et. al. Synthesis 1991, 83) 
The reaction mixture was refluxed for 48h cooled and 
concentrated. The residue was dissolved in ethyl acetate (100 
mL) and washed with HCl (IN, 50 mL) , brine (50 mL) and dried 
15 (magnesium sulfate) . Evaporation afforded an oil which was 
subjected to silica gel column chromatography 
(hexane:ethylacetate, 6:1) to afford ethyl 1- (3-bromophenyl) - 
5-methyl-pyra20l-3-yl carboxylate (3.73 g) and ethyl ethyl 1- 
(3-bromophenyl)-3-methyl-pyrazol-5-yl carboxylate (3.65 g) as 
20 pure compounds. The pyrazole carboxylate obtained this way 
were used directly in part B. 
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Part B: Preparation of ethyl 1- (3-cyanophenyl) -3-methyl- 
pyrazol-S-yl carboxylate 

Ethyl l-(3'bromophenyl)-3-methyl-pyra2ol-5-yl carboxylate 
(2.3 g) was dissolved in N-methyl-pyrrolidinone (4 mL) and to 
this solution was added CuCN (1 g) . The reaction mixture was 
refluxed for 2 h then stirred at room temperature overnight. 
The mixture was quenched with water (100 mL) and the organics 
were extracted with ethylacetate (2X100 mL) and dried 
(magnesium sulfate) . silica gel column chromatography 
(hexane.-ethylacetate. 3:1) then afforded the title compound 
(0.59 g). lHNMR(CDCl3)8: 7.76 (t, IH) . 7.70 (dd,lH). 7.58 
(t.lH), 6.86 (s. IH). 4.3 (q, 2H) , 2.36 (s. 3H) , 1.31 (t, 
3H)ppm; IR (neat), 2230, 1728, 1586, 1540. 1494, 1438 1298 
1242, 1106, 1046. 760. 682cm-l. Chemical Ionization mass 
spectrum m/z (rel. intensity) 256 (M+H, 100). 

90 



wo 98/28269 



PCT/US97/22895. 



Part C: Preparation of 1- (3-cyanophenyl) -3-methyl-pyra2ol-5- 
yl carboxylic acid 

Ethyl 1- (3-cyanophenyl)— 3-methyl-pyrazol-5-yl carbo3cylate 
(0.55 g) was dissolved in THF (20 mL) and to this was added 
LiOH (0.5M, 5,6mL). The reaction mixture was stirred at room 
temperature for 18h then quenched with water (50 mL) . The 
unreacted organics were extracted with ethylacetate (2X50 mL) . 
The aqueous layer was acidified and extracted with 
ethylacetate (2X50 mL) dried (magnesium sulfate) and 
evaporated to afford pure acid. 1hnmr(DMS0 d6)5: 8.02 (t, IH) , 
7.91 (d, IH), 7.82 (dd, IH), 7.09 (t. IH) , 6.89 (s, IH) , 2.27 
(s, 3H) ppm; IR (PEC) 2930, 2232, 1724, 1710, 1540, 1496, 
1458, 1276, 1230, 1186, 1146, 1112, 900, 768, 754, 690cm-l; 
Chemical ionization mass spectum m/z (rel. intensity) 228 
(M+H, 100) . 

Part D : Preparation of 1 - ( 3 -cyanopheny 1 ) - 3 -methyl - 5 - [ ( 2 • - 
tert-butylaminosulfonyl- [1, 1 • ] -biphen-4-yl)aminocarbonylJ- 
pyrazole 

To a dichloromethcuie solution (20 mL) of l-(3- 
cyanophenyl) -3-methyl-pyra20l-5-yl carboxylic acid (0.2 g) was 
added oxalyl chloride (0,11 mL) , The reaction mixture was 
stirred at room temperature for 2h then to this solution was 
added 2- tert-butylsulfonamide-l-biphenyl aniline (0.27 g) and 
triethylamine (0.5 mL) . The reaction mixture was stirred at 
room tenperature for 24h then quenched with water (50 mL) and 
the organics were extracted with ethylacetate (2X50 mL) , washed 
with brine (50 mL) and dried (magnesium sulfate). Evaporation 
afforded an oil which was chromatographed on silica gel column 
(dichloromethaneiMeOH, 9:1) to afford the title coirpound 
(0.45g). lHNMR(CDCl3)5: 8.16 (d, IH) , 8.05 (s, IH) , 7.8 (d, 
IH), 7.76 (d, IH), 7.68 (d, 3H) , 7.58 (m, 2H) , 7.50 (md, 3H) , 
7.30 (d, IH), 6.76 (s, IH) , 3.64 (s, IH) , 2.42 (s, 3H) , 1.03 
(s, 9H) ppm; IR(PEC), 3320, 2976, 2232, 1682, 1592, 1540, 
1522, 1488, 1464, 1438, 1368, 1320, 1242, 1152, 1128, 758, 
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682, 608cin-l; Chemical ionization mass spectum m/z (rel 
intensity) 458 (m=h, 100). 

Part E : Preparation of 1- {3-amidinophenyl) -3-methyl-5- [ (2 • 
aminosulf onyl- fi. i ' J -biphen--4-yl)amnocarbonyl] -pyrazole. 
trifluoroacetic acid 

1- ( 3 -Cyanophenyl ) -3 -methyl-5- [ { 2 • - tert- 
butylaminosulfonyl- [1, 1 • J -biphen-4-yl)aminocarbonyl] -pyrazole 
(0.39 g) was dissolved in a saturated HCl solution of 
anhydrous MeOH (20 mL) . The reaction mixture was stirred at 
room temperature for 24h then MeOH was evaporated. The 
residue was redissolved in MeOH (20 mL) and excess ammonium 
carbonate added. The reaction mixture was stirred at room 
15 temperature for 18 h. MeOH was evaporated and the residue was 
purified via HPLC to afford the desired compound as its TFA 
salt (0.15 g). 1hnMR(DMS0 d6)5: 10.66 (s, IH) . 9.44 (s 1 5H) 
9.09 (s. 1.5H), 8.03( d, IH) . 7.97 (s, IH) , 7.83 (t, IH) , 7 75 
(d, IH), 7.70 (d, 2H). 7.62 (m, 2H) , 7.37 (d. 2H) . 7.32 (d" 
IH). 7.27(s, 2H), 7.03 (s. IH) , 2.50 (s, 3H) ppm; IR (PEC) ' 
3288, 1704, 1660, 1592. 1526, 1484, 1438, 1322. 1206. 1160. 
762, 724cm-l; High resolution mass spectrum calcd for 
C24H22N6O3S 475.155236. found 475.153767. 
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Bxanple 11 

1- (3-amidinpphmyl) -3-«»tlvl-5- [ (2 • -aminosulf onyl- [1, 1 • 1 - 
biphm-4-yl)carbomrla».iiioJ -pyrazole, trifluoroacetic acid 

Part A. Preparation of 5-amino-l- (3 -cyanophenyl) -3- 
3 0 methylpyrazole . 



35 



3-aininocrotonitrile (1 g. 12.2 mmol) and 3-cyanophenyl 
hydrazine hydrochloride (2 g, 11.8 mmol) were combined and 
heated to reflux in 1:1 ethanol /acetic acid (20 mL) for 4h 
The reaction was concentrated and the residue basified with 
diluted NaOH and extracted with ethyl acetate. The crude 
product was purified by flash chromatography on silica gel 
using hexanes/ ethyl acetate (4:1) as eluent to afford 1 2 g 
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of a still impure amine. This amine was dissolved in dilute 
HCl and extracted with ethyl acetate. The aqueous layer was 
basif ied with NaOH and extracted with ethyl acetate and dried 
(MgS04) to afford 0.66 g (28%) of amine; lHNMR(CDCl3)5: 7.97 
(s,lH), 7.92 (m,lH), 7.57 (s^d, 2H) , 5.51 (s,lH), 3.75 (s,2H), 
2.23 (s,3H); MS (H20/GC) m/z 199 (M+H"^) . 

Part B. Preparation of 1- (3 'cyanophenyl) -3-methyl-5- ( (4 ' - 
bromophenyl ) carbonylamino) pyrazole . 

To the product of part A (0.66 g, 3.3 mmol) in methylene 
chloride (20 mL) at O^C was added 2M trimethylaluminum (8.3 mL, 
16.7 mmol) in heptane. The mixture was stirred for 15 minutes 
and methyl-4-bromobenzoate (0.72 g,3.3 mmol) was added. The 
reaction was stirred overnight. The reaction was quenched 
with IN HCl and extracted with methylene chloride and dried 
(Na2S04). Recrystallization from methylene chloride/hexanes 
yielded 0.48 g (45%) of the title conpound; lHNMR(CDCl3)8: 7.86 
(saH), 7.78 (d, J=7.69Hz, IH) , 7.67 (d,J=7.69Hz, IH) , 7.63 
{m,4H), 7.60 (m, IH) , 6.52 (s,lH), 2.36 (s, 3H) ; MS (ESI) m/z 
381.1-383.1 (M+H*). 

Part C. Preparation of 1- (3-cyanophenyl) -3-methyl-5- ( (2 ' - 
aminosulf onyl- [1,1'] -biphen-4«yl) carbonylamino] -pyrazole. 
trif luoroacetic acid. 

A mixture of the above part B amide (0.4 g, 1 mmol), 2- 
(t-butylsulfonamide)-phenylboronic acid (0.38 g, 1.5 mmol), 2M 
Na2C03 (1.3 mL), toluene (10 mL) and ethanoKlO mL) was degassed 
with nitrogen and then tetraJcistriphenylphosphine palladium 
(lOmg) was added. The reaction was heated to reflux overnight 
then cooled, filtered and concentrated. The residue was 
diluted with water and then extracted with ethyl acetate and 
dried (MgS04) • The crude product was purified by flash 
chromatography on silica gel using hexanes/ ethyl acetate 
(2:1) as eluent to afford 0.46 g (86%) of a foam; lHNMR(CDCl3) 
5:7.94 (m,5H), 7.63 (m,7H), 7.32 (d,J=7.7Hz, IH) , 6.55 {s,lH), 
4.13 (s,lH), 2.39 (s,3H), 0.99 (s,9H); MS m/z 514.3 (M+H*) . 
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Part D. Preparation of 1- O-amidinophenyl) -3-methyl-5- [ (2 • 
aminosulf onyl- [1. 1 ' J -biphen-4-yl) carbonylaKdno] -pyrazole. 
trifluoroacetic acid. 

The product from part D was then subjected to the 
standard Pinner amidine sequence to obtain the desired 
benzamidine after preparative HPLC (acetonitrile/water 
containing 0.05% TFA) as colorless crystals (44% yield)' 
lHNMR(I»ISO-d6)5: 10.57 (s,lH), 9.43 (s.l.SH). 9.14 (s,1.5H), 
8.07 (s,lH), 8.05 (m,lH), 7.94 (d, J=6.96H2. IH) , 7.89 
(d,J=8.42H2,2H). 7.76 (in.2H). 7.65 (in,2H), 7 53 
(d.J=8.42H2,2H), 7.39 (s.2H), 7.35 (m. IH) . 2.29 (s.3H).MS 
(ESI) ./z 475.2 (M.H^); ^alysis calculated for cJ^^Z^ 
{TFA)1.4 (H20)l: C 49.36; H 3.93; N 12.89; found C 49 69- H 
3.71; N 12.77. ' 
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Snnpla 12 

1- (3-a»idinophenyl) -3-»otlvl-5- (2 • - (5 • • -CPa-totrazolyl) - 
11, 1' J -biplien-4-yl)aailaocarbonyl)pyrazole 

Part A. Preparation of 2- (5'-CF3-tetra2olyl)biphenylaniline. 

To a cold (OOc) CCI4 (3 mL) solution of 2"- 
trifluoroaceta„ilide-l-nitro-biphenyl (0.15 g, 0.48 imnoL) was 
added triphenylphosphine (0.24 g. 0.97 jmol) and the reaction 
stxrred cold for 0.15 min, allowed to warm to room tenperature 
and then gently refluxed overnight. Evaporation of the 
solvent afforded a residue which was treated with hexane (20 
™L) filtered and evaporated to afford crude chloroimine which 
«as dissolved in acetonitrile (10 ™l) . To this solution was 
added sodium azide (0.038 g, 0.58 mmoL) and the reaction 
noxture was stirred at room temperature over night 
Evaporation of the solvent followed by purification via silica 
gel flash chromatography ( hexane /e thy lace tat e 4:1) afforded 
the desired nitro-biphenyltetrazole precuriior (0.12 g) as a 
pale yellow solid. lHNMR(CDCl3) 8: 8.2 (d, 2H1 . 7.80 (t IH) 
7.70 (t, IH). 7.61 (d. IH), 7.50 (d, IH) . 7.3 (d, 2H) ppm; 
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Ammonia CI mass spectrtmi analysis m/z (rel. intensity) 353.0 
(M+NH4'*- 100) . 

The above nitro biphenyl confound was then hydrogenated 
in ethanol (20 mL) over 10% Pd/C for 6 h to afford after 
filtration the title conpound (0.11 g) . ^HNMR|CDCl3) 5: 7.70 
(t, IH), 7.59 (d, IH), 7.50 (t, IH) , 7.40 (d, IH) , 6.8 (d, 
2H0, 6.55 (d, 2H) , 3.75 (bd, 2H) ppm; Ammonia CI mass spectrum 
analysis m/z (rel. intensity) 323 (M+NH4+ 100). 

Part B. Preparation of l-(3-cyanophenyl)-3-methyl-5-(2*-(5» 
CF3 - te trazolyl ) - [ 1 , 1 ' ] -biphen-4 -yl ) aminocarbonyl ) pyrazole . 

The 2-(5'-CF3-tetrazolyl)-[l,l')-biphenylaniline was then 
coupled to the 1- (3-cyanophenyl) -3-methyl-pyrazole-5- 
carboxylic acid (0.09 g, 0.39 nimoL) via the acid chloride 
methodology described previously to afford the title compound 
(0.12 g) as a colorless solid after silica gel column 
chromatography (dichlorome thane : methanol , 9.6:0.4); 
lHNMR(CDCl3) S: 7.82 (s, IH) , 7.70 (m, 4H) , 7.61 (m, 2H) , 7.45 
(m, 3H), 7.05 (d, 2H) , 6.65 (s, IH) , 3.50 (d, IH) , 2.40 (s, 
3H) ppm; Ammonia CI mass spectrum analysis m/z (rel. 
intensity) 532.0 (M+NH4+, 100). 

Part C. Preparation of 1- {3-amidinophenyl ) -3-methyl-5- (2 • - 
(5 • • -CF3-tetrazolyl) - [1, 1 ' ] -biphen-4- 

yl ) aminocarbonyl ) pyrazole . 

The product from part B was then subjected to the Pinner 
amidine reaction sequence as described previously to afford 
the title coitpound as colorless crystals after prep. HPLC 
(acetonitrile: water containing 0,05% TFA) ; iHNMR(DMS0d6) 5: 
10.61 is. IH), 9.42 (s, 2H), 9.12 (s, 2H) , 7.94. (s, IH) , 7.89 
(d, IH), 7.82 (t, 2H), 7.75 (m, 4H) , 7.62 (d, 2H) , 7.02 (s, 
2H), 6.98 (s, IH), 2.32 (s, 3H)ppm; ESI mass spectrum analysis 
m/z (rel. intensity) 532.4 (M+H, 100); High resolution mass 
spectrum calcd. for CHNFO 532.182116, found 532.18271 
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BxaiiQ>le 13 

1- (3-aiiiidinpph0i>yl> -5- £ (2 • -aninosttlfoiiyl- [i, i • ] -blphen-4- 

yl)aaiinocarboayll-4-chloro-3-Betlvl-l>yra«ole, trifluoroacetic 
aaia, 



Part A. Preparation of 4-chloro-l- (3 •cyanophenyl) -3-methyl-5- 
{ (2 • -t-butylaminosulf onyl- [1, i • ] -biphen-4- 
yl ) aminocarbonyl ) pyrazole . 



Chlorination of methyl-l- {3 -cyanophenyl) -3 -methyl- 
pyrazole-5-carboxylate (255 ng, 1 nmol) with NCS (139 mg, 1.05 
inmol) in refluxing acetonitrile (10 mL) for 3 hours gave the 
desired 4-chloropyra20le carboxylate in quantitative yield 
1HNMR(CDC13)8: 7.72-7.70 2H) , 7.65-7.54 (m, 2H) , 4.31 (q, j 

15 = 7.0 Hz, 2H), 2.35 (s. 3H) . 1.28 (t, J = 7.0, 3H) ; LRMS: 290 
(M+H) . The ester in dichlorome thane (5 mL) was added to a 
pretreated dichlorome thane (20 mL) solution of 2 • -t-butyl- 
sulfonamide-biphenylaniline and trimethylaluminum (2M in 
hexane, 1 mL) at OOc and the resulting mixture was warmed to 
room temperature overl5 minutes then refluxed for 3 hours 
The mixture was quenchedwith water, extracted with CH2CI2 (200 
mL) filtered through Celite. The organic layer was separated 
washed with water, and brine and dried over MgS04. After 
removal of the CH2CI2, a residue was purified by column 
chromatography with ethylacetate and methylene chloride (1:1) ■ 
to afford the title compound (330 mg. 60.3%) as a white solid 
1HNMR(CDC13)6: 8.38 (s. IH) . 8.17 (dd. J = 8.7. J = I.5 Hz. ' 
IH), 7.78 (d, J = 1.5 Hz, IH), 7.73-7.69 (m, 2H) , 7.67 (d, J = 
8.4 Hz, 2H). 7.60 (d. J = 7.7 Hz, IH) , 7.55 (dd, J = 7.7 Hz. J 
= 1.5 Hz, IH). 7.52 (d, J = 8.7 Hz. 2H) . 7.51-7.48 (m. IH) 
7.29 (dd. J = 7.3 HZ, J = 1.5 Hz, IH) . 3.62 (s. IH) . 2.40 Is, 
3H), 1.03 (s, 9H); LRMS: 548 (M+H). 
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Part B. Preparation of l-(3-amidinophenyl)-5-( (2•- 
aminosulf onyl- (i, 1 . ] -biphen-4-yl) aminocarbonyl] -4-chloro-3- 
me thy 1 -pyrazole, trifluoroacetic acid 
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The product of part A was then subjected to the standard 
Pinner amidine sequence to afford after preparation HPLC and 
purification with CH3C3^-H20-TFA the title compound (350 mg) . 
1hnmR(CD30D) 5: 8.09 (dd, J = 8.1 Hz, J = 1.4 Hz, IH) , 8.00 
(t, J = 1.8 Hz, IH), 7.81 (td, J = 7.7 Hz, J = 1.9 Hz, 2H) , 
7.71 (d J = 8.1 Hz, IH), 7.64 (d, J = 8.4 Hz, 2H) , 7.59 (dd, J 
= 7.3 Hz, J = 1.4 Hz, IH), 7.52 (td, J = 7.7 Hz, J = 1.4 Hz, 
IH), 7.42 (d, J = 8.4 Hz, 2H) , 7.32 (dd, J = 8.4 Hz, J = 1.4 
Hz, IH), 2.36 (s, 3H); ESMS:509.1 (M+H)+. 

Bacaxflple 14 

1- (3--aiiiidinophez^l) -5- ( (2 • -t-butylamlnosulf rayl- [1, 1' 1 -biphen- 
4-yl)aiiiinocarboiiyl) -3-trl£luor€»iethylpryrazole 

Part A. Preparation of 1- (3-cyanophenyl) -5-inethyl-3- 
trif luoromethylpyrazole . 

l,l,l-Trifluoro-2,4-pentanedione (1.35 mL, 11.2 iranol) was 
combined with 3-bromophenylhydra2ine hydrochloride (3 g, 13.4 
mmol) in glacial acetic acid (20 mL) , 2-methoxyethanol (10 mL) 
and heated to reflux 2h. The solvents were removed in vacuo 
and the residue was dissolved in ethyl acetate. The ethyl 
acetate solution was washed successively with dilute HCl, 
sat'd NaHC03, brine, and dried (MgS04) . The crude material was 
purified by flash chromatography on silica gel using 
hexanes /ethyl acetate (8:1) as eluent. The product was an 
88/12 mixture of the two isomers with the desired 5- 
methylpyrazole isomer pre-dominating . This mixture was 
combined with 1 -methyl pyrrolidine (7 mL) and copper cyanide 
(1.3 g, 14.5 mmol) and heated to reflux overnight. The 
reaction was cooled, diluted with ethyl acetate and filtered. 
The filtrate was washed with water and brine and dried (MgS04) . 
Purification by flash chromatography on silica gel afforded 
the desired 5-methylpyrazole isomer (0.66 g, 24%); 
lHNMR(CDCl3) 6: 7.81 (d, J=1.8Hz, IH) , 7.77 (m,2H), 7.67 (t, 
J=8.06H2, IH), 6.52 (s, IH) , 2.42 (s, 3H) ; MS (NH3) m/z 252.1 
(M+H+), 269.2 (M+NH4+). 
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s >>r^LZ^:Tii 17' - 

vu.«a g, 2.-7 mmol), and benzoyl peroxide on 
^3 were added and the reaction fixture was hLL ITl^Z 
xn carbon tetrachloride (20 for 6h. The reaction was 
cooled, filtered, and concentrated to yield the crud^ Zli^. 
-me bronade was co„d,ined with 1:1 dioxane/ water (20 J ^ 
10 calcium cabonate (0 46 a 4 fi nm.«i » ^ ^ ^ 

for 6h The reacM ''^^''^ °" ^ ^^^^ ^^th 

or 6h. The reaction was cooled, filtered and the filtrate 

concentrated. The aqueous residue was extracted with et^^ 
acetate and dried (M.SO„ . The crude produc^rsZiS^by 
15 n^^? ^^O'-tography on silica gel using hexanes/ethyl acetate 

1^," '^•^ ^ -Olid (0-31 g 44% - 

HNMR(CBC13, 5: 8.07 (s,lH,, 8.01 (dd. a=2.2.8.oL !«, 7 77 

(d'/s's^f' 1«>' 6.76 (s.lH, 4 72 

::r(r:,.V" - '-^^ ---^ 

20 

Part C . Preparation of 1- {3-cyanophenyl ) -3- 
trifluoromethylpyrazole-S-carboxylic acid. 

25 ""^ '^"^ ^''^ '"''^ ^' ""^l) added 

Iter™: T' ^°^--^^°'^-'°-3 1-4 ^1, in 

^""^ °' rutheniumdiDchloride 

hydrate. The reaction was stirred for I8h at room 

t«^erature The reaction was filtered and concentrated The 
(t:.J=7.3,8.42, IH) , 7.29 (s,lH); MS (ESI-, m/z 280.2 (M-H) . 
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Part D. Preparation of 1- (3-cyanophenyl) -5- ( (2 • -t- 
butylaminosulfonyl- [1,1'] -biphen-4-yl,aminocarbonyl) -3- 
trl f luoromethylpyrazole . 
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To the acid (0.35 g, 1.2 mmol) in methylene chloride was 
added oxalyl chloride (0.15 mL, 1.7 mmol) and 2 drops of DMF. 
The reaction was stirred for 2h at room temperature then 
concentrated in vacuo . The acid chloride was combined with 
2'-t-butylsulfonamide-biphenylaniline (0.38 g, 1.25 mmol), 
methylene chloride (10 mL) , and N-dimethylaminopyridine 
(0.38 g, 3.1 mmol). The reaction was stirred overnight at 
room temperature. The reaction was washed with dilute 
HCl^safd NaHCOa, brine and dried (MgS04) . The crude product 
was purified by flash chromatography on silica gel using 
hexanes/ ethyl acetate (1:1) as eluent to afford 0.41 g (58%) 
of a yellow foam. lHNMR(CDCl3+DMSO-d6) 5: 9.88 (s,lH), 8.18 
(dd,J=7. 69, 1.47Hz, IH), 7.87 (d, J=1.83H2, IH) , 7.79 (m,4H), 
7.64 (m,3H), 7.50 {m,3H), 7.30 (d, J=7 . 3H2, IH) , 3.67 
(s,lH),1.02 (S.9H); MS (ESI) m/z 590.14 (M+Na) . 

Part E. Preparation of 1- (3-amidinophenyl) -5- { (2 ' -t- 
butylaminosulfo^yl- [1, 1 ' ] -biphen-4-yl)aminocarbonyl) -3- 
trif luoromethylpyrazole . 

The product from part D was then subjected to the 
Standard Pinner amidine sequence to obtain the title conpoiind 
after preparative HPLC (acetonitrile/water, containing 
0.05%TFA) as colorless crystals (46% yield). lHNMR(DMS0-d6) 5: 
10.85 (S,1H), 9.47 (s,1.5H), 9.20 (s^.SH) , 8.05 (s,lH), 8.04 
(dd, J=7. 69, 1.84Hz, IH), 7.96 (m,2H), 7.82 (d, J=7.69Hz, IH) , 
7.75 (s.lH), 7.68 (d, J=8 . 79Hz,2H) , 7.62 (m,2H), 7.39 (d, 
J=8.43Hz, 2H), 7.32 (s+m,3H).; MS (ESI) m/z 529.03 (M+H*) ; 
Analysis calculated for C24H19F3N6O3S1 (TFA) 1.2 {H2O) 1: C 
46.40; H 3.27; N 12.30; found C 46.11; H 3.06; N 12.05. 

Example 15 

1- ( 3 -anid i n p phe nyl ) -4-met:hoxy-5- ( (2 • -amixxosulf onyl- [1,1']- 
blphen-4 -yl ) aainocarbonyl ) - 3 - tr Ifluorometfaylpyrazole 

Part A. Preparation of 1- (3-bromophenyl) -4-methoxy-5-methyl- 
3-trif luoromethylpyrazole . 
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3-Bromophenylhydra2ine (9.4 g. 50.5 mmol) and 

trifluoroacetaldehyde hydrate (8 7 o 7^; » 
lOOOr fr.^ ^u mu 9, 75 inmol) were heated to 

100 c f or Ih. The reaction was cooled, diluted with methylene 
chlorxde. washed with brine and dried (MgSO^, . To ^.H^dr 
5 hydrazone was added 40% aqueous pyruvic aldehyde (22.6 g 126 
MgS04 (13 g) . butyl acetate (150 ™l) Z sevLl 'cir^s 
of acetic acid and the reaction was heated to reflux 
ovenaight. The reaction was filtered and concentrated The 

10 T.'^' T " -^--^^^ -th diethyl 

10 ether. The aqueous layer was acidified with HCi ^„r, . 

With ethyl acetate and dried (>^S0., . T^^^^'o^^l^e^o^^ 
(11.3 g, 70%) was collected. To the solid was added acetone 
(50 no.), K.C03 (7.3 g, 53 ™„ol, . and iodo.ethane (8.8^ 
mmol) and the mixture was heated to reflux for 2h The 

15 reaction was filtered, concentrated and the crude product was 
pur.f.ed by flash chro„«tography on silica gel using 
hexanes/ethyl acetate (4:1) as eluent to afford 6 9 a (60%) „f 
yellow oil. XHNMR(CDCl3)8: 7.65 (d.a=1.83Hz, IH) , 7 58 
(dd.J=2. 2. 6.96Hz, IH). 7.39 (s+m,2H), 3.85 (s.3H), 2 31 

•0 (s,3H); MS (H20/GC) m/z 335-337 (M+H*) . 



25 



30 



35 



Part B Preparation of 1- {3-cyanophenyl) -4-methoxy-5-methyl- 
3-trifluoronietivl pyrazole. 

1- (3-Bromophenyl) -4-inethoxy-5-™ethyl-3-trif luoromethyl 
pyrazole (6.9 g, 20.6 mmol) and CuCN (2.8 g. 30.9 xnmol) were 
combined in N-.ethylpyrrolidinone (12 mL, and heated to reflux 
for ISh. The reaction was diluted with water and extracted 

^Sr''bri'nr'f:-. T '"^^^^ ^^^^ ^^^^^ ^'^^ 

water, brxne and dried (MgS04) • The product was purified by 

flash chromatography on silica gel using hexanes/ ethyl 
acetate (4:1) as eluent to afford 4 2 o /75»» 

3-86 IS.3H). 2.35 (s. 3H) ; MS (H3O/GC) „/. 282 (M«-); IR ,KBr) 
N 14.95. . ./o. 
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Part C. Preparation of S-bromomethyl-l- (3-cyanophenyl) -4- 
metho3r/-3-trif luoromethylpyrazole . 

To the product of part B (2.65 g, 9.40 iranol) was added n- 
bromosuccinimide (1.76 g, 9.-90 inmol) , CC14 (15 mL) and benzoyl 
peroxide (10 mg) . The reaction was heated to reflux for 4h, 
then cooled and filtered. The crude bromide was dissolved in 
1:1 dioxane/water (20 mL) and CaCOa (1.7 g, 16.9 mmol) was 
added. The reaction was stirred at room temperature 
overnight. The product was purified by flash chromatography 
on silica gel using hexanes/ethyl acetate (2:1) as eluent to 
afford 2.2 g (79%) solid. A sample was recrystallized from 
methylene chloride/hexanes. lHNMR(CDCl3) 5: 8.10 (m,lH), 8.05 
(dd,J=8, 1.46Hz, IH), 7.74 (d, J=7 . 7Hz, IH) , 7.66 
(t, J=7.69H2,1H) , 4.67 (d, J=5 . 13H2 , 2H) , 3.95 (s,3H), 2.17 
(t, J:=5.13Hz, IH); MS (ESI) m/z 288.2 (M+H*^) ; Analysis 
calculated for C13H10F3N3O2 : C 52.53; H 3.39; N 14.14; found C 
52.35; H 3.21; N 14.13. 



Part D. Preparation of 1- (3-cyanophenyl) -4-methoxy-3- 
trif luoromethylpyra2ole-5-carboxylic acid . 

To the product of part C (0.64 g, 2.2 mmol) in CH3CN (5 
mL) at O^c was added sodium periodate (0.98 g, 4.5 mmol) in 
water (5 mL) followed by one crystal of rutheniumdil) 
chloride. The reaction was stirred cold for 30 minutes, then 
at room temperature for 30 minutes. The reaction was 
concentrated and partioned between ethyl acetate and dilute 
NaOH. The ethyl acetate layer was dried {MgS04) , filterd and 
concentrated to afford the aldehyde (0.42 g,66%). The basic 
layer was acidified, extracted with ethyl acetate and dried 
(MgS04) to afford the carboxylic acid (0.16 g ,23%). To the . 
aldehyde (0.42 g , 1.40 mmol) was added ethanol (50 mL) , 
silver nitrate (0.48 g, 2.8 mmol), and 0.5N NaOH (12 mL) . The 
reaction was stirred 3h, then filtered through celite and 
concentrated. The aqueous layer was extracted with ethyl 
acetate and dried (MgS04) to yield the title conpound (0.4 g, 
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91%). lHNMR(CDCl3+DMSO-d6)5: 7.80 {m,3H), 7.61 (m, IH) , 4 01 
(s, 3H) . 

Part E. Preparation of 1- (3-cyanophenyl) -4-inethoxy-5- ( (2 ' -t 
butylaminosulfonyl- [1,1') -bii>hen-4-yl)aininocarbonyl) -3- 
trif luoromethylpyrazole-S-carboxylic acid . 

To the acid of part D (0.44 g, 1.4 mmol) was added 
methylene chloride (15 mL) , oxalyl chloride (0.17 mL 1 9 
nnnol) and 2 drops of nMF. The reaction was stirred for'sh 
then, concentrated. To the crude acid chloride was added 2'- 
t-butylsulfonamide-biphenylaniline (0.43 g. 1.4 mmol) 
methylene chloride (15 mL) , and triethylamine (0.8 mL.' 5 6 
mmol) . The reaction was stirred 18h then, diluted with ' 
methylene chloride and washed with dilute HCl, safd NaHCO, 
brine and dried (MgS04) to yield 0.6 g (52%) foam 
lHNMR(CDCl3)5: 9.03 (s,lH). 8.18 (m.lH). 7.80 (s.lH), 7.78 
(m,2H). 7.66 (d, J=8.79Hz.2H) . 7.65 (m,lH). 7.56 (m,2H) 7 52 

20 (ESI) m/z 598.4 (M+H+) . 

Part F. Preparation of 1- (3-amidinophenyl) -4-methoxy-5- { (2 •- 
amlnosulfonyl- [i, i- j -biphen-4-yl)aminocarbonyl) -3- 
, trifluoromethylpyrazole. 

The product from part D was subjected to the standard 
Pinner amidine sequence to obtain the desired benzamidine 

f nS-n^!?''"^'''''^ (acetonitrile/water, containing 

0.05%TFA) as colorless crystals (46% yield). lHNMR(EMSO-d6)5- 
11.05 (s.lH). 9.49 (s,1.5H), 9.22 (s,1.5H). 8.03 (m,2H), 7.89 
(m.3H). 7.65 (m+d. J=8. 05Hz. 4H) , 7.39 (m+d, J=8 . 4OH2, 5H) , 3 95 
(s 3H); MS (ESi) m/z 559.4 (M*H-) ; Analysis calculated for" 
C25H2lP3N604S(TFA): C 48.22; H 3.31; N 12.50; found C 47.86- H 
3.34; N 12.24. 
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Sxanple 16 

1- O-amidinophe^yl) -3-iiietfayl>5- (4 ' - (ialdazol-l-yl- 
phenyl ) amixiocarbony 1 } pyrazole 

Part A. Preparation of 1- (4 -arainophenyl) imidazole. 

l-(4-Nitrophenyl) imidazole (5.0 g) and 200 mL of methanol 
were combined to form a solution at ambient temperature. The 
addition of a catalytic amount of 10% palladium on carbon 
turned the solution into a suspension. Placement of the 
reaction mixture under a hydrogen atmosphere initiated the 
reduction. The reaction proceeded overnight {15h) at ambient 
temperature. Filtration through a celite pad separated out 
the catalyst. Concentration of the filtrate under reduced 
pressure gave the title product as a pale yellow solid (3.99 
g). 1hNMR{DMS0 d6) 5: 7.95 (s, IH) , 7,45 (s, IH) , 7.18 (d, 
2H), 6.99 (s, IH), 6.60 (d, 2H) , 5.25 (s, 2H) ppm. 
LRMS(GC/MS) m/z 160 (M+H, 100). 

Part B. Preparation of N- (3-cyanophenyl) -3-methyl-5- ( ( (4 
imidazol - 1 ~yl ) -phenyl ) aminocarbonyl ) pyrazole . 

To 0.203 g of N- (3 -cyanophenyl) -3 -methyl -pyrazole 5- 
carboxylic acid and 10 mL dichloromethane was added oxalyl 
chloride and 2 drops of DMF. The reaction proceeded 
overnight. Concentration of the reaction mixture and 
placement under high vacuum gave the crude acid chloride which 
was then coupled to the product of part A under standard 
conditions to afford after standard purification techniques 
the title compound (0.118 g) . ^HNMRdMSO-dg) 5: 10.73 is, IH) 
9.35 (s, IH) 8.13 (s, IH) 7.95 (s, IH) 7.90-7.60 (complex, 8H) 
7.00 (s, IH) 2.30 (s, 3H) ppm. LRMS(ESI) m/z 369.2 {M+H, 
100). HRMS(NH3-CI) calc . 369 . 146384 , found369 . 145884 . 

Part C, Preparation of N-(3-amidinophenyl)-3-methyl-5-[ ( (4'- 
imidazol - 1 -yl ) -phenyl ) aminocarbonyl ] pyrazole . 
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Standard transformation of the benzonitrile obtained in part B 
to the benzamidine via the ethyl imidate converted 0.113 g of 

SLroi^If'" 1° ^ °' benzamidine bis-TPA salt after 

HPLC purification. Irnmr (DMSO-dg) : 10.65 (s. IH) 9.40 (s. 2H) 

9-00 (s, 2H) 8.19 (s, IH) 7.90 (s IH) 7.80-7.55 (co„5>lex, 8H) 
7.06 (s IH) 7.00 (s IH) 2.30 (s, 3H)ppn,. LRMS(ESI) m/z 386 1 
(M+H. 2) 193.7 (100). HRMS(FAB) calc. 386. 172933, found 
386.173388 



10 



15 



Bmaple 17 

1- (3-anidinophanyl) -S-netlvl-S- [ (4 ' - (2 " - 
aafoiiylaethyl)phenQiOTheivl)aiidnocarbonylJp^^ 

Part A. Preparation of 1- (3-cyanophenyl) -3-methyl-5- [ (4 
(2 " -sulf onylmethyl ) phenoxyphenyl) aminocarbonyl [pyrazole . 



Coupling of 4- (2 ' -sulfonylmethyDphenoxy-l-aminophenyl 
with l-(3-cyano)phenyl-3-inethyl-5-pyrazole carboxylic acid via 
20 ItTT^l^ ^"'^ chloride protocols described previously afforded 
20 the title compound; lHNMR(CDCl3) 5: 8.05 (d. IH) , 7.82 (s. 
IH), 7.78 (d, IH), 7.65 (d, 2H) , 7.55 (m, 4H) , 7.10 (d 2H) 
6.95 (d, 2H), 6.65 (s, IH) , 3.32 (s, 3H) , 2.40 (s, 3H) ppm; ' 
Ammonia mass spectrum analysis m/z (rel. intensity) 490 
{M+NH4+, 100) . 

25 

Part B. Preparation of 1- (3-amidinophenyl) -3-methyl-5- ( (4 • - 
( 2 " -sulf onylmethyl ) phenoxyphenyl ) aminocarbonyl J pyrazole 

Subjecting the product obtained in part A to the Pinner 
amdine reaction sequence afforded after preparative HPLC 
(acetonitrile: water containing 0.05% TFA) the title compound 
as colorless crystals. 1hnmR(DMS0 de) 5: 10.64 (s, IH) , 9.43 
(s, 2H), 9.08 (s, 2H), 7.95 (m, 2H) , 7.83 (d, IH) . 7 75 (d 

2H), 7.67 (m, 2H) , 7.34 (t. 2H) , 7.17 (d, 2H) , 7.03 (s, IH)' , 
J5 6.98 (d, IH), 3.35 (s. 3H) , 2.34 (s, 3H) ppm; ESI mass 

spectrum analysis m/z (rel. intensity) 490 (M+H, 100); high 

resolution mass spectrum calcd for CHNSO 490.153564 found 

490.153759. 



104 



wo 98/28269 



PCT/US97/22895 



Bxanple 18 

1- O-amidinpphenyl) -3-iiiethyl-5- [ (2 ■ -aminosulfoi^l-- [1, 1 • ] - 
biphen-4-yl)]iietfaylcarbonyl] -pyrazole 

Part A. Preparation of 1- (3-cyanophenyl) -5- [ (4 ' - 
bromophenyl ) methylcarbonyl ] -3 -methylpyrazole . 

To zinc dust (0.19 g, 2.9 mmol) in THF (3 mL) was added 
several drops of dibromoethane and the mixture was heated to 
reflux for 5 minutes, then cooled to 0^0. To the activated 
zinc was added 4-broinobenzyl bromide {0.59 g, 2.3 mmol) in THF 
(6 mL) dropwise over 5 minutes. The reaction was stirred at 
O^C for 2h and then it was cannulated into a THF (5 mL) 
solution of LiCl (0.2 g, 4,7 mmol) and CuCN (0.21 g, 2.3 mmol) 
at -780c. The mixture was warmed to -lO^c for 5 minutes, then 
cooled to -780c and the acid chloride of 1- (3-cyanophenyl) -5- 
carboxy-3-methylpyra2ole (0.45 g, 1.98 mmol) in THF (5 mL) was 
added. The reaction was allowed to warm to room tenperature 
overnight. The reaction was diluted with ethyl acetate and 
washed with safd NaHCOa, brine and dried (Na2S04) . The 
product was purified by flash chromatography on silica gel 
using hexanes/ethyl acetate (2:1) as eluent to afford 0.15 g 
(17%) solid: lHNMR(CDCl3)5: 7.67 (dd, J=1.83, 6.96H2, IH) , 
7.62 (s, IH), 7.54 (m,2H), 7.49 (d, J=8.42H2, 2Hj , 7.13 (d, 
J=8.42Hz, 2H), 6.90 (s, IH) , 4.10 (s. 2H) , 2.39 {s,3H); MS 
(NH3) m/z 380-382 (M+H)+, 397-399 {M+NH4) + . 

Part B. Preparation of 1- (3-cyanophenyl) -5- (2 • -t- 
butylaminosulfonyl- [1,1'] -biphen-4 -yl) methylcarbonyl] -3- 
methylpyrazole . 

A mixture of the bromide above (0.14 g, 0.37 mmol), 2M 
Na2C03 (1 mL), 2-t-butylsulfonimide boronic acid (0.13 g, 0.50 
mmol) and. 1:1 ethanol/ toluene (15 mL) was degassed with 
nitrogen for 15 minutes. Tetrakis ( triphenylphoshine) 
palladium (2 mg) was added and the reaction was heated to 
reflux for 18h. The reaction was concentrated and the residue 
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was taken up in ethyl acetate, washed with water and dried 
(MgS04) . The product was purified by flash chromatography on 
silica gel using hexanes/ethyl acetate (2:1) as eluent to 
afford 0.19 g (ioo%) of a clear viscous oil: lHNMR(CDCl3)5: 
5 8.18 (dd, J=l. 46.7. 69Hz. IH)-. 7.68 (m. 2H) . 7.58 (m, 2H) , 7 52 
(d. J=8.40Hz, 2H), 7.51 (m, 2H) . 7.34 (d, J=8.05Hz, 2H) 7 33 
(m. IH), 6.95 (s. IH). 4.21 (s, 2H) . 3.48 (s. IH) . 2.40 (s. 
3H), 0.97 (s. 9H); MS (ESI) m/z 535.19 (M+Na)*. 

10 Part C. Preparation of 1- O-amidinophenyl) -3-methyl-5- [ (2 • - 
aminosulf onyl- [1, 1 • ] -biphen-4-yl)methylcarbonyl] -pyrazole. 

The title compound was obtained in 37% yield following 
the standard Pinner-amidine sequence outlined previously 
15 lHNMR(DMSO-d6)8:9.39 (s, 1.5H). 9.03 (s, 1.5H). 8.03 (dd.' 

J=7.32,1.83H2. IH). 7.85 (m. 2H) , 7.68 (m, 2H) , 7.59 (m 2H) 
7.44 (s. IH), 7.36 (m. 7H) , 4.34 (s. 2H).2.34 (s. 3H) • MS 
(ESI) m/z 474.18 (M+H)+. 
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Escaavle 19 

1- (3-amidinophenyl) -5- [ (2 • -amiaosulfcvi- [i, i . , -biphan-4- 
yDaminocarbdvll -1,2,3-triazole 

The title compound was obtained as colorless crystals 
from N-l(meta-cyanophenyl)-l.2.3-triazole-2-carboxylic acid 
(Sheehan et. al. j. Amer. Chem. Soc. 1951. 73. 1207) following 
the general method described previously. lHNMR(nMSO d6)5: 10.9 
(S,1H). 9.49 (bs.l.5H). 9.20 (bs, 1.5H),9.60 (s.lH) 8 11 
(S,1H). 8.06-7.95 (m,3H). 7.88-7.80 (t, IH) , 7.69-7.56 (m.3H) 
7.38 (d. 2H), 7.29 (bs. 3H) ppm; ESI mass spectral analysis 
n./z rel. intensity) 463 (M+H, 100); High resolution mass 
spectrum analysis calcd. for C21H19N8SO3 463.130084, found 
463.129575. 
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20 

1- O-amldinophoivl) -5- { (2 • -trif luoromothyl- II, 1 • ] -.biphen-4^ 
yDaminocarbonyDtotrazole, trifluoroacotic acid salt 

Part A. Preparation of 1- (3--cyanophenyl) -5- [ (4 ' -bromophenyl) 
aminocarbonyl] tetrazole. 

4-Bromoaniline was dissolved in CH2CI2 (25 mL) . 
Trimethylaluminum (2 M in heptane 7.0 mL, 14 mmol) was added 
slowly. The mixture was stirred at room temperature under N2 
for 15 min. Then, a solution of 1- (3-cyanophenyl) -5- 
carboethoxy-tetrazole (0.77 g, 3.16 mmol) in CH2CI2 (25 mL) 
was added (prepared in part A of Example 24) . The mixture was 
stirred at room ten^erature over the weekend. The reaction 
mixture was quenched carefully with IN HCl . It was diluted 
with CH2CI2 and washed with water and brine, it was dried over 
MgS04, concentrated, and chromatographed on silica gel (eluted 
with CH2CI2) to give 0.30 g of the desired product. 
lHNMR(DMS0-d6) 5: 6.05 (q, 4H) ; 7.85 (t, IH) ; 8.10 (t, 2H) ; 
8.35 (s, IH); 11.5 (s, IH) . MS (NH3-CI) 386 (M+NH4)+- 

Part B. Preparation of 1- (3-cyanophenyl) -5- ( (2 ' - 

trif luoromethyl- [1,1'] -biphen-4-yl) aminocarbonyl) tetrazole 

The material from Part A (0.30 g, 0.813 mmol) and 2- 
tr if luoromethyl phenylboronic acid (0.2 g, 1.06 mmol) were 
dissolved in EtOH/toluene (4.2 mL/10 mL) . The mixture was 
stirred at room temperature and bubbled N2 for 30 min. Then 
K2CO3 (0,82 mL of 2 M, 1.63 mmol), tetrabutylammonium bromide 
(13 mg, 0.04 mmol) and tetrakis ( triphenylphosphine) - 
palladium{0) (46 mg, 0.04 mmol) were added. The mixture was 
refluxed under N2 for 4 hours. The reaction mixture was 
cooled and filter through celite. The solvent was removed. 
The residue was dissolved in EtOAc, washed with water and 
brine, it was dried over MgS04, concentrated and 
chromatographed on silica gel (eluted with CH2CI2) to give 
0.35 g of the title compound. 1hnMR(CDC13) 8: 7.15 to 7.95 (m, 
12H); 9.15 (s, IH). MS (NH3-CI) 452 (M+NH4) + . 
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Part C. Preparation of 1- (3-anddinophenyl) -5- ( (2 ' - 

trif luoromethyl- [1. 1 • j -biphen-4-yl)aininocarbonyl) tetrazole. 

trifluoroacetic acid salt. 

5 

The material from part B was dissovled in 10 mL anhydrous 
CHCla and 10 mL anhydrous CH3OH. The mixture was cooled in an 
ice-bath and HCl gas was bubbled-in until the solution was 
saturated. The reaction mixture was sealed and kept at 
10 refrigerator for 12 h. The solvent was removed and the solid 
was dried under vacuum. The solid was redissolved in 20 mL of 
anhydrous CH3OH and ammonium acetate (0.63 g. lOeq) was added. 
The mixture was sealed and stirred at room ten«)erature for 12 
h. The solvent was removed. The solid was dissolved in 
CH3CN/H20/TFA and purified by reversed phase HPLC to give 
150.0 mg of the desired product. lHNMR{DMSO-d6) 6: 7.30 to 
8.25 (m, 12H); 9.20 (s, IH) ; 9.50 (s, IH) ; 11.55 (s. IH) . MS 
(ESI) 452.2 (M+H)+. 
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Bxanple 21 

1- O-aaddinopheayl) -5- ( (2 • -amiaosulf onyl-3-chloro- H, l - ] - 
bipl»n-4-yl)«otli3rlthio)totrazole, trifluoroacetic acid salt 

Part A. Preparation of 1- (3-cyanophenyl) -5-thio-tetrazole 

m-Cyanophenylthioisocyanate (3.20 g, 20 mmol) was 
dissolved in 40 mL of CHCI3 . The mixture was heated to 
dissolve the starting material and a solution of NaN3 (2 64 g 
80 mmol) in 30 mL of H2O was added. The mixture was refluxed' 
30 under N2 for 1.5h. The mixture was cooled and the two layers 
were separated. The aqueous layer was acidified with cone. 
HCl. The white precipitate was filtered and dried to give 
3.33 g of the desired product. lHNMR(acetone-d6) 6: 7.86 (t. 
IH); 7.97 (d, IH); 8.38 (d. IH) , 8.53 (s, IH) . 

Part B. Preparation of 2 • -t-butylaminosulfonyl-4-bromomethyl- 
3 -chloro- [1,1'] -biphenyl . 
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2 • -t-Butylaminosulf onyl-3-chloro-4-methyl- (1, 1 • ] -biphenyl 
was converted to the bromo-compound by relaxing in NBS/CCI4. 

Part C. Preparation of 1- (3-cyanophenyl) -5- ( (2 ' -t- 
butylaminosulfonyl-3-chloro-[l, 1 ' ] -biphen-4- 
yDmethylthio) tetrazole. 

l-(3-Cyanophenyl)-5-thio-tetra2ole (0.22 g, 1.08 mmol) 
and 2 • -t-Butylaminosulfonyl-4-bromoinethyl-3-chloro- [1,1']- 
biphenyl (0.45 g, 1.08 inmol) were added together with 20 mL of 
THF. Triethylamine (0.15 mL, 1.08 mmol) aws added and the 
mixture was refluxed under N2 for 30 min. The solvent was 
removed, the residue was dissolved in CH2CI2 and 
chroma tographed on silica gel with 30% EtOAc in hexane to give 
0.40 g white foam. 1hnmR(CDC13) 8: 1.03 (s, 9H) ; 3.58 (s, 
IH); 4.82 (s, 2H); 7.26 (d. IH) ; 7.37 (d, IH) ; 7.53 (m, 3H) ; 
7.75 (d, 2H); 7.82-7.92 (m, 3H) , 8.16 (d, IH) . MS{ESI) 539.3 
(M+H) + , 

Part D. Preparation of 1- (3-amidinophenyl) -5- ( (2 ' - 

aminosulf onyl-3-chloro- [1,1'] -biphen-4- 

yl ) methyl thio) tetrazole, trif luoroacetic acid salt 

1- (3-cyanophenyl) -5- [ (2 • -t-butylaminosulf onyl-3-chloro- 
[1,1» ] -biphen- 4 -yl) methyl thio] tetrazole (0.24 g, 0.45 mmol) 
was dissolved in 20 mL of CHCI3 and 2 mL of anhydrous CH3OH. 
The mixture was cooled in an ice-bath and HCl gas was bubbled- 
in until the solution was saturated. The reaction mixture was 
sealed and stirred at room temperature for 12 h. The solvent 
was removed and the solid was dried under vacuum. The solid- 
was redissolved in 10 mL of anhydrous CH3OH and ammonium 
acetate (0.21 g, 6 eq) was added. The mixture was sealed and 
stirred at room teinperature for 12 h. The solvent was 
removed. The solid was dissolved in CH3CN/H2O/TFA and 
purified by reversed phase HPLC to give 0.11 g of the title 
conipound. ^HNMRlDMSO-de) 5: 4.79 (s, 2H) ; 7.30-7.69 (m, 8H) ; 
7.90 (t, IH); 8.02 (m, 3H) ; 8.11 (s, 1H);,9.20 (s, 2H) ; 9.48 
(s, 2H). MS(ESI) 500.2 (M+H)+. 
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Bxaiaples 22 and 23 
1- {3-amidinophenyl) -5- 1 (2 • -aaiaosttl£oayl-3-chloro- Ii i • j - 
biphen-4-yl,««thylsulfc«idaltetrazole, trlfluoroacetic acid 
salt (Example 22) and 1- (3-amidinophiaqrl) -5-1(2 
aaiaosulf onyl-3-chloro- [1, 1 • ] -biphen-4- 

yDaethylsttlfonylJtetrazole, trifluoroacetic acid salt 
(Sxample 23) 

^-f3-anddinophenyl)-5-((2--aminosulfonyl-3-chloro-[l I'l- 
b.phen-4-yl)nethylthlo,tetrazole. trifluoroacetic acid salt 
(80.0 mg, 0.13 inmol) was dissovled in 10 mL of methanol 

2°rLl°;'' ^' ^« stirred 

at room temperature under N2 for 72 h. The mixture was 

filtered and the solid was washed with methanol. The filtrate 
was concentrated and then dissolved in CH3CN/H2O/TFA afd 
purified by reversed phase HPLC to give 48 mg of the the 
su fox.de and 23 mg of the sulfone. W (sulf oxide. 

5: 5.08 (q, 2H) ; 7.25-7.32 (m. 4H) ; 7.50-7.63 (m, 4H) • 

lHNMR(sulfo„yl,DMS0-d6) 6: 5.37 (s, 2H) ; 7.30-7.69 (m 7H) - 
7.82-8.10 (m. 5H) ; 8.20 (s. IH) ; 9.18 (s, 2H) ; 9 52 (s 2H» ' 
MS(ESI) 532.2 {M+H)+. ' ' " 



24 

1- (3-aiaidinoph«iyl) -5- 1 (2 • -aaiaosulf onyl- II, 1 • 1 -biphea.4. 
yDaaiaocanxavUtetrazole, trifluoroacetic acid salt 

Part A. Preparation of 1- O-cyanophenyl) -5-carboethoxy- 
30 tetrazole. 



CH,Cl'",Too"°^'°"''"'^ ''-^ ^' "^^^ dissolved in 

CH2CI2 (100 mL). Triethylamine (6.5 mL, 46.5 mmol) was added 

followed by ethyl oxalyl chloride (4.73 mL, 42.3 mmol) The 
mxture was stirred at room ten^erature under N3 for 15 Jn 
It was diluted with CH2CI2 and washed with water and brine ' 
the CH2CI2 solution was dried over MgSO^ and concentrated to a 
tan solid (6.33 g) . The amide (3.00 g, 13.72 mmol) was then 
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refluxed 20 h with a solution of triphenylphosphine (5.4 g, 
20.58 mmol) in 50 mL of CCI4. The solution was stirred at 0**C 
for 15 min before the amide was added. The reaction mixture 
was cooled and hexane was added. The precipitate was filtered 
off. The filtrate was concentrated to a solid. It was then 
dissolved in 100 mL of CH3CN and NaNa (0.89 g, leq) was added. 
The mixture was stirred at room temperature under N2 for 12 h. 
The solvent was removed. The solid was dissolved in EtOAc and 
washed with water and brine. It was dried over MgS04 and 
concentrated, and chromatographed on silica gel(eluted with 
CH2CI2) to give 2.50 g of the desired product. ^HNMR (acetone- 
d6)5: 1.24 (t, 3H); 4.38 (q, 2H) ; 7.90 (t, IH) ; 8.11 (m, 2H) ; 
8.24 (s, IH). MS(DCI-NH3) 261 (M+NH4)*. 

Part B. Preparation of 1- (3-cyanophenyl) -5- [ (2 ' -t- 
butylaminosulf onyl- [1,1*] -biphen-4 -yl ) aminocarbonyl ] tetrazole . 

2 • -t-Butylaminosulf onyl-4-amino- [1, 1 • ] -biphenyl (0 .25 g, 
0.82 mmol) was dissolved in 10 mL of anhydrous CH2CI2, and 
trimethylaluminiura (1 . 64 mL of 2 . 0 M solution in heptane) was 
added slowly. The mixture was stirred at room temperature 
under N2 for 15 min, and 1- (3-cyanophenyl) -5-carboethoxy- 
tetrazole (0.20 g, 0.82 mmol) was added. The reaction mixture 
was stirred at room teic^erature under N2 for 18 h. The 
reaction was quenched carefully with O.IN aqueous HCl. It was 
diluted with CH2CI2 and washed with water and brine. The 
organic solution was then dried over MgS04, concentrated, and 
chromtographed on silica gel (5% EtOAc/CH2Cl2) to give 0.22 g 
of the desired product. MS (ESI) 502.3 (M+H)+. 

Part C . Preparation of 1 - ( 3 -amidinophenyl ) - 5 - [ ( 2 • - 
aminosulf onyl- [1,1'] -biphen-4-yl) aminocarbonyl ] tetrazole , 
trifluoroacetic acid salt 

The material from Part B was dissolved in 20 mL of 
anhydrous CHCl 3 and 5 mL of anhydrous. CH3 OH. The mixture was 
cooled in an ice-bath and HCl gas was bubbled-in until the 
solution was saturated. The reaction mixture was sealed and 
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stirred at room temperature for 12 h. The solvent was removed 
and the solid was dried under vacuum. The solid was 
redissolved in 10 mL of anhydrous CH3OH and ammonium acetate 
(0.34 g, 10 eq) was added. The mixture was sealed and stirred 
at room tenperature for 12 h. The solvent was removed. The 
solid was dissolved in CH3CN/H2O/TFA and purified by reversed 

d6)6:7.28 (m, 3Hy; 7.37 (d. 2H) ; 7.60 (m, 2H) ; 7.78 (d. 2h7^ 
7.89 (t. IH); 8.02 (t, 2H) ; 8.15 (d, IH) ; 8.20 (s. IH) 9 14 
(s. 2H); 9.50 (s, 2H);11.52 (s, IH) . MS(ESI) 463.3 (M+H)-. 

Examples 25-48, shown in Table la below, were prepared 
using the above described procedures. 

Ebcanple 49 

3-Methyl-l- {3-a«idiapphoi,yl) -5- (4 ' - (4 " -chlorophenyl) thiazol- 
2 ' -yl) aniaocarbonyDpyrazolo 



20 



Part A . Preparation of 3 -methyl-1- { 3 -cyanophenyl ) -5- ( 4 ' - (4 • - - 
chlorophenyl) thia2ol-2 ' -ylaminocarbonyDpyrazole. 

1- (3 -cyanophenyl) -3 -methylpyrazole-S-carboxylic acid (70 
n»g» 0.31 romol) was reacted with 2-amino-4- (4'- 
chlorophenyl ) thiazole (168 mg. 0.8 mmol) in the presence of 
25 DMAP (191 jag, 1.5 mmol) and BOP reagent (benzotriazol-l- 

yloxytris(dimethylamino)phosphonium hexaf luorophosphate, 442 
mg, 1 mmol) in DMF (5 mL) at 6OOC for 16h to give the title 
compound (100 mg, 77%). 

) Part B. Preparation of 3-methyl-l-(3-amidinophenyl) -5- (4-- 
(4 ' ' -chlorophenyl) thia2ol-2 ' -ylaminocarbonyDpyrazole . 

A Pinner reaction under standard procedures was used to 
torm the title compound (39 mg, 17%): 1hnmR(CD30D) 5: 7.93 (d, j 
= 1.8 Hz, IH), 7.90 (d. J = 8.8 Hz, 2H) , 7.86 (dd, J = 7 3 Hz 
J = 1.8 HZ, IH), 7.79-7.77 (m, IH) , 7.70 (t, J = 7 7 Hz IH) ' 
7.44 (s, IH). 7.38 (d, J = 8.4 Hz, 2H) , 7.07 (s, IH) . 2.38 (s 
3H),. HRMS: 437.0951 (M+H) + . 
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Exaaple 50 

1- (3-amidino)phoiiyl-3-inotlvl-5-. [ (2 ' -trif luoramothylsulf ido- 
[1^ 1 • 1 -biphen-4-yl) amiztocarboiiyllpyrazole 

Part A. Preparation of 2 ' -trif luoromethylthio-l- 
aminobiphenyl . 

Palladium catalysed Suzuki cross-coupling methodology of 
4-aminotrifluoromethylacetyl-phenylboronic acid with 2-bromo- 
l^t^ifl^oromethylthio-benzene afforded 2 ' -trif luoromethylthio- 
l-aminotrif luoromethylacetyl-biphenyl in 72% yield; 
lHNMR(CIX:i3)5: 8.53{bs, IH) , 7.78 (d, J=8Hz, IH) , 7.62 (d, 
J=8H2, 2H), 7.48-7.60 (m, IH) , 7.29-7.46 (m, 5H) ppm; l^F NMR 
(CDCI3) 5: -42.5 (s, 3F) and -76.2 (s, 3F) ; Ammonia CI mass 
spectrum m/z (rel int.) 383 100) 366 (M+H, 100). 

Saponification (IN NaOH in methanol) then afforded the title 
compound in 80% yield; ^HNMRCCDCla) 5: 7.77 (d, J=8H2, IH) , 
7.30-7.55 (m, 4H) , 7.09 (d, J=4Hz, 2H) , 6.70 (d, J=8Hz, 2H) , 
3.69-3.80 (bs, 2H) ppm; Ammonia CI mass spectrum m/z (rel. 
int.) 256 (M-hH, 100); i^F NMR (CDCI3) 5: -42.5 ppm. 

Part B. Preparation of 1- (3-cyanophenyl) -3-methyl-5- [ (2 ' - 
trif luoromethylsulf ide- [1,1'] -biphen-4-yl ) aminocarbonyl] - 
pyrazole . 

Coupling of the product obtained in part A with the 
pyrazole acid chloride as illustrated in Exanple 10 then 
afforded the desired coupled phenylnitrile analog in 75% 
yield; IHNMRXCDCI3) 8: 8.13 (bs, IH) , 7.70 (dd, J=1.8 & 7.4Hz, 
IH), 7.51 (m, 2H), 7.48 (t, j=7.7Hz, 2H) , 7.38 (t, J=7.6Hz, 
2H), 7.28 (m, 2H) , 6.67 (s, IH) , 2.36 (s, 3H) ppm; ESI mass 
spectrum m/z (rel. int.) 501 (M+Na, 92), 479 (M+H, 100); ^^F 
NMR (CDCI3) 5: -42.4 ppm. 

Part C. Following the Pinner amidation reaction protocol as 
illustrated for Example 10 afforded the desired benzamidine 
compound in 50% yield after preparative HPLC (reverse phase, 
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CH3CN:water) as colorless crystals; lHNMR{DMSO-d6)5: 10.7 (s 
IH), 9.43 (bs. 1.5H), 9.07 (bs, 1.5H), 7.98 (s, IH) , 7.89-7' 55 
(m. 8H), 7.58-7.49 («,, 2H) . 7.35 (d. J=8Hz, 2H) , 7.04 (s, IH) , 
2.37 (s, IH) Rpm; ESI mass spectrum m/z (rel. int.) 496 (m+H 
100); HRMS calcd for C25H21N5F3SO 496.141892. Pound 496.142995. 

Bxaaples 51 and 52 
1- (3-anidino)phenyl-3-«ethyl-5- [ (2 ' -trif luoromethylsulfoxldo- 
Il,l'J-bipliwi.4-yl)ai«ilaocarbonyllpyrazole (Exainple 51) and 1- 
(3-aiaidliio)i>he»Qrl-3-iii8tlvl-5- 1(2 ' -trlf luoromethylsulf oxvl- 
tl,l•]-bipllan-4-y^)alB^nocarbOIl]rlJpyra2o^e (Ejcainplo 52) 

The product obtained in part C of Example 50 was 
subjected to oxidation with OXONE® (lOeq.) in methanol /water 
9:1 to afford a mixture of the sulfoxide and sulfonyl 
products. Preparative HPLC (reverse phase, CHaCNrwater) 
afforded pure sulfoxide in 45% yield (colorless crystals after 
lyophiUzataon); lHNMR(nMSO-d6)6: 9.40 (bs, 1.5H), 9.04 (bs, 
2H), 8.08 (d. J=8Hz, IH) , 7.96 (s, IH) . 7.84-7.68 (m, 8H) , ' 
7.50 (m, 3H). 7.04 (s, IH) , 2.35 (s, 3H) ppm; ESI mass 
spectrum m/z 512. The sulfonyl product waas also obtained as 
colorless crystals in 15% yield (colorless crystals after 
lyophilization) ; lHNMR(DMSO-d€) 5:9.43 (bs. 1.5H). 9.07 (bs, 
.2H). 8.23 (d. IH), 7.99 (m, IH) . 7.98 (s. IH) , 7.89-7.69 (m, 
7H). 7.55 (d. j=8H2. IH) . 7.26 (d, J=8Hz, IH) , 7.04 (s, IH) ,' 
2.37 (s, 2H) ppan; ESI mass spectum m/z 528.1. 



Bxanvle 53 
1- (3- nmifl-ino )pheByl-3-iBethyl-5- 14 ' - 
^° ^*'"*<»»methyl)plioiiylajiilaocarbonyllpyrazolo 

Methyl-4-amino-benzoate was coupled to the pyrazole acid 
chloride via the method illustrated for Example 10 to obtain 
the benzonitrile coupled product in quantitative yield 
35 1HNMR(CDC13) 8:8.01 (d, J=8Hz, 2H) , 7.97 (s, IH) , 7.80 (s. 

IH), 7.78-7.53 (m, 4H), 6.70 (s. IH) . 3.90 (s. 2H) , 2.39 (s. 
3H) ppm; ESI mass spectum m/z (rel. int.) 361 (M+H. 100); The 
nitrile was then subjected to the Pinner amidine reaction 
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sequence as illustrated for Exaitple 10 to obtain after 
preparative HPLC separation the desired product in 50% yield 
(colorless crystals); lHNMR|nMSO-d6)5: 9.40 (bs, 1.5H), 9.18 
(bs. 1.5H), 7.91 (m, 3H) , 7.86-7.64 (m, 6H) , 7.08 <s, IH) , 
3,81 (s, 3H) , 2.37 (s, 2H) ppm; ESI mass spectrum m/z (rel. 
int) 378 (M+H, 100); HRMS calcd for C20H20N5O3 378.156615, 
Found 378.158283. 

Example 54 

1- (3-ninidiTio)phenyl"3-aethyl"5- [4 ' - (N,N- 
dinethylaminoccurboayl ) Eihenylaminocarbonyl] pyrazole 

The coupled benzonitrile pyrazole methyl ester obtained 
above was subjected to saponification (LiOH, THF/water) 
followed by acidification (IN HCl) to obtain the corresponding 
carboxylic acid product which was then coverted to the 
dimethyl amide derivative via its acid chloride. Following the 
Pinner amidine reaction protocols adopted for Example 10 then 
afforded the desired product as colorless crystals in 50% 
yield); lHNMR(nMS0-d6) 5:10.7 (s, IH) , 9.40 (bs, 2H0, 9.04- 
(bs, 2H), 7.96 (s, IH) , 7.84-7.68 (m, 6H) , 7.38 (d, J=8.0H2, 
2H), 7.03 (s, IH), 2.95 (bs, 6H) , 2.36 (s, 3H) ppm; ESI mass 
spectrum m/ 2 (rel. int.) 391 (M+H, 100). 

Eacanple 55 

1- (3-amidino)phenyl-3-methyl-5- [4 ' - (N,N- 
dinethylainiziosulfoxxyl ) phenylamixiocarbonyl ] pyrazole 

Coupling of 4-amino-N, N-dimethylbenzene-sulf onamide with 
the pyrazole acid chloride obtained for Example 10 afforded 
the desired benzonitrile-pyrazole coupled product in 90% 
yield. 1hnMR{CDC13) 8:8.09 (s, IHO, 7.80-7.65 (m, 7H) , 7.54 
(in, IH), 6.77 (s, IH) , 2.71 (s, 6H) , 2.40 (s, 3H) ppm; Ammonia 
CI mass spectrum (rel. int) 410 (M+H, 100). Subjecting the 
nitrile obtained above to the Pinner amidine reaction protocol 
as illustrated for Example 10 afforded the desired product in 
70% yield as colorless crystals following preparative HPLC 
(reverse phase, acetonitrile: water) purification. ^HNMRdDMSO- 



115 



W0 98A28269 



PCTAJS97/22895 



15 



25 



30 



35 



d6) 6:10.8 (s. IH). 9.39 (bs, 1.5H), 9.17 (bs, 1.5H). 7.89 (m 
3HK 7.79 ta, IH), 7.77-7.63 (m. 4H) , 7.06 (s, IH) . 2.30 (s, ' 
3H), 2.45 (s, 3H) ppm; ESImass spec turn m/z (rel. int) 426 
(M+H, 100). 

Sscaaples 56 and 57 
1- { 3-aiaidino)phenyl-3-iiietliyl-5- 1 (4 ' -tert- 
butyl«ainosul£onylpheiQ^l)amiaocarbonylJpyrazolo (B«u,pie 56) 
and l-{3-ainidino)pheiiyl-3-inethyl-5-C{4/_ 
a«iiiosulfonylpJienyl)ainiaocarbc«yl]pyrazole (E»apie 57) 

coupling of 4-ainino-N-tert-butylbenzene-sulfonamde with 
the pyrazole acid chloride obtained for Example 10 afforded 

JSlf^"''^^ '^"''''^^^ benzonitrile precursor in 80% yield 
W(CDCl3) 6: 8.35 (bs, IH, , 7.77 4H, . 7.71 il 

7.69-7.64 3H,, 7.53 (t, IH, , 6.89 (s, IH, , 2.39 ,s, 3H, . 

1.20 (s. 9H) ppm; ESI mass spectrum m/z (rel. int.) 460 (M+Na 
100), 438 ,M.H. 20). Subjecting the nitrile obtained above t^ 
the Pinner amidine reaction protocol as illustrated for 
Exan^Jle 10 afforded the desired product in 5% yield as 
colorless crystals following preparative HPLC (reverse phase 
acetonxtrile: water) purification. lHNMR(DMS0-d6) 5- 10 8 (s ' 
IH). 9.41 (bs. 1.5H), 9.20 (bs, 1.5H). 7.97 (s, IH) , 7.84-7'77 
» 9H). 7.47 (s. IH), 7.08 (s, IH) , 3.73 (s, 1„) , 2.35 (s, ' 
3H) ppm; ESI mass spectrum m/z (rel. int.) 455 (M+H, 100) 
The de-tertbutylated sulfonamide was obtained in 30% yield 
(colorless crystals); lHNMR(nMS0-d6) 5:10.85 (s. IH) . 9.40 
(bs, 4), 7.95 (s, IH), 7.89-7.66 (m, 7H) . 7.07 (s, IH) , 2.34 
(s, 3H) ppm; ESI mass spectrum 381,3. 

Bxaiaple 58 

1- (3-aaidlno)ph«vl-3-»etl*yl.5- 1 (4 ' -trif luoromethylphenyl) - 

aminocarboiiyllpyrazole 

Coupling of 4-ainino-l-trifluorornethylben2ene with the 
acid chloride obtained in EKaxaple 10 afforded the desired 
isenzonitrile precursor in 80% yield. 1hnmr(CDC13) S- 8 17 (s 
IH). 7.79 (s, IH). 7.75-7.50 (m, 7H) , 6.73 (s. IH) , 2.39 (s ' 
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3H) ppm; Ammonia CI mass spectrum 388 (M+NH4, 34), 371 (M+H, 
100). Sxibjecting the nitrile obtained above to the Pinner 
amidine reaction protocol as illustrated for Exanple 10 
afforded the desired product in 60% yield as colorless 
crystals following preparative HPLC (reverse phase, 
acetonitrile: water) purification. ^HNMR (DMSO-de) 5: 9.40 (bs, 
1.5H), 9.20 (bs, 1.5H), 8.09 (s, IH) , 7.90 (s, IH) , 7.83-7.75 
(dd, J=7.6 & 8.4H2), 7.68-7.53 (m, 4H) , 6.97 (s, IH) , 2.29 (s, 
2H) ppm; ESI mass spectrum m/z (rel. int.) 388.1 (M+H, 100); 
HRMS calcd for C19H17N5F3O 388.138520, Found 388.139013. 

Escample 59 

1- (3-aiiiidino)pliex]yl-3-netbyl-5- [ (4 ' -benzylsulf onylpiperidy^l) - 

aminocarbcmyl ] pyrazole 

Coupling of 4 -amino- 1 -benzyl sulfonylpiperidine with the 
acid chloride obtained in Example 10 afforded the desired 
coupled product which when subjected to the Pinner amidine 
reaction protocol as illustrated for Exanple 10 afforded the 
desired product in 15% yield as colorless crystals following 
preparative HPLC (reverse phase, acetonitrile: water) 
purification. iHNMR{DMS0-d6) 5:9.40 (bs, 1.5H), 9.00 (bs, 
1.5H), 8.59 (d, J=8Hz, IH) , 7.86 (s, IH) , 7.77 (m, IH) , 7.75 
(m, 3H), 7.38 (m, .5H), 6.79 (s, IH) , 4.40 (s, 2H) , 3.50 (bd, 
2H), 2.73 (m, 2H) , 1.74 (m, 2H) , 1.50 (m, 2H) , 2.28 (s., 3H) 
ppm; ESI mass spectrum m/z (rel. int.) 481 (M+H, 100); HRMS 
calcd. for C24H29N6 481.202186. Found 481.201227. 

Bxasiple 60 

1- (B-amidinophez^l) -5- [ (2 • -aminosulf onyl- tl# 1 ' ] -biphen-4-yl) - 
N-methylamlnocarboi^ll-3-2nethylpyrazole, trif luoroacetic acid 

salt 

Part A. Synthesis of 1- (3-cyanophenyl) -5^ ( (2 ' -aminosulfonyl'- 
t 1 , 1 ' ] -biphen-4 -yl ) -N-methylaminocarbonyl ] -3 -methylpyrazole . 

Standard coupling of 1- (3-cyanophenyl) -3-methyl-pyrazol- 
5-yl carboxylic acid and 2-tert-butylsulf onamide-l-biphenyl-N- 
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methyl aniline afforded a yellow foan. (67%,, ^HNMR (CDCI3) 5- 8 16 

'7.3?' ^-^ ' 

2H), 6.23 (s, IH), 3.43 {s and m, 4H) , 2.27 (s, 3H) l 02 (<. 
9H); MS (ESI) m/z 528.4 (M.H)*, 550.4 (M+Na)*. ' 

Part B: The Pinner amidine reaction protocol as illustrate 
for Exan^ie 10 afforded the desired product. X»4(^'o ^l^- 
9.45 (s, 1.5H), 9.12 (s, 1.5H), 8.16 (d. j=7.69 Hz, IH) 7 81 
- ^H>' ^-30 5H,, 7.15 (.. 2H,, 3.10 (s. 3H,, 2.12 (3 

calH'" '^l-'^)'- 489.170289 fobs.,; Analysis 

calcd for C«H,4Ne03S(TFA)l.l (H20)0.3 C:52.74. H:4.18 Tl/s, 
found C:52.67, H:4.28. N:13.57. ' ' - > 

Eiaaople 61 

1- (3-amidinophenyl) -5- 1 (4 • -f lucre- [1, l • j -biphea-4-yl) 
-«liiocarbonyl].3-«ethylpyra«ole, trifluoroaeetic add salt 

Part A. Preparation of 2-tert-butylsulfonan.ide-4-fluoro-l- 
biphenyl trifluoroacetamide. 

Standard Suzuki coupling between l-bronio-2-tert- 
butylsulfonainide-4-fluorobenzene (j. mdian Chem. Soc Vol 

llirj,' ''''' 4-trifluoraceta.dde-l-phenyl boronic 

acxd afforded a solid (57%) . ^HNMR(CDCl3)5: 8.11 (dd 3-219 

2Hr7'6rM ^-^^ ^=«-^Hz, ' 

2H, 7.61 (d, 3=8. 79Hz, 2H), 7.30 (m. IH) , 4.78 (s IH) 1 P7 
(s. 9H) ppn^; MS (DCI) m/z 436 (M+NH4)*; 

Analysis calcd for C18H18F4N2O3S1 C:51.67, H:4.34, N-6 70 
found C:51.66. H;4.26, N:6.65. ' ' 

Part B. Preparation of 2-tert-butylsulfonainide-4-f luoro-l- 
biphenyl aniline. 

To the compound from part A (0.93 g, 2.2 mmol) in 
methanol was added 0.5 M LiOH (8 mL, 4 »„ol)and heated to 
reflux 2h. The reaction was cooled and concentrated The 
aqueous residue was extracted with CH.Cl.. The combined organic 
layers were washed with water, brine and dried (M^SO,) to 
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afford 0.7 g (98%) solid; mp=158-160 ^C, ^HNMR{CDCl3) 5: 8.07 
(dd, j=2.2, 6.96Hz. IH) , 7.66 (m, IH) , 7.40 (d, j=8.43Hz, 2H) , 
4.75 (s, IH), 3.80 (s, 2H) , 1.25 (s, 9H) ppm, MS (DCI) m/z 340 
(M+NH4)*. 

5 

Part C: Standard coupling of 1- (3-cyanophenyl) -3-Inethyl- 
pyrazol-5-yl Ccirboxylic acid and 2-tert-butylsulf onainide-4- 
f luoro-l-biphenyl aniline afforded a 85% yield of impure 
nitrile that was carried on to the next step. MS (DCI) m/z 531 
10 (M+H) + , 549 (M+NH4) + . 

Part D: The nitrile from part C was sxibjected to the standcurd 
Pinner conditions to give the title amidine, lHNMR(DMSO-d6)5: 
10.7 (s, IH), 9.43 (s, 1.5H), 9.01 (s, 1.5H). 7.99 (m, 3H) , 
15 7.81 (d, j=7.69Hz, 2H) , 7.81 (m, 5H) , 7.68 (d, j=8.79Hz, 2H) , 
7.55 (t, j=8.79Hz, IH) , 7.06 (s, IH) , 2.27 (s, 3H) ; HRMS 
493.145814 (calcd) ; 493.145228 (obs.). 

Bacample 62 

20 1- (3-amidinophenyl)-5- [ [5- (2 ' -ami2iosul£oi]ylphenyl)pyridi3i-2- 
yl]aminocarboi]yl]-3-]netl^lpyrazole, tri£luo3X>acetic acid salt 

Part A. Synthesis of 1- (3-cyanophenyl) -5- [ [5- (2 ' -t- 
butylaminosulf onylphenyl ) pyr idin-2 -yl ] aminocarbonyl ] -3 - 
25 methylpyrazole . 

Standard coupling of 1- (3-cyanophenyl) -3"methyl-pyrazol- 
5-yl carboxylic acid and 2-t-butylsulfonainide-l-pyridyl phenyl 
aniline afforded the title compound (44%), ^HNMR (CDCI3) 6: 8.59 
30 (s, IH), 8.37 (m—lH), 8.23 (t, j=:8.42, 2H) , 7.94 (m, 7H) , 

6.77 (s, IH), 3.94 (s, IH) , 2.41 (s, 3H) , 1.10 (s, 9H) ppm, MS 
(ESI) 515.4 (M+H)*. 

Part B: The above compound was subjected to standard Pinner 
35 reaction and HPLC purification (35%) ^HNMR(DMSO-d6)5: 11.21 (s, 
IH), 9.44 (s, 1.5H), 9.23 (s, 1.5H), 8.37 (t, j=1.47Hz, IH) , 
8.07 (dd, j=7.30, 1.47Hz, IH) , 7.99 (d, j=7.69Hz, 2H) , 7.85 
(m, IH), 7.79 (dd, j=9.52, 2.20Hz, 2H) , 7.73 (d, j=7.69Hz, 
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IH). 7.69 (m. 2H). 7.44 (s. 2H) . 7.40 (dd. j=2.20, 7 69H2 

IiI\1'<^aWu'^^' P^'" ™^ 476.150485 (calcd). 

476.149493 (observed); Analysis calcd for C23H2iN,03S(TFA)1.9 

C:46.51. H:3.33. N:14.17, found C; 46. 60. H:3.51. N:14.17. 

Example 63 

1- (3-cyanppheiqrl) -5- 1 [5- (2 '-aminosulf onylphei^l) pyridia-2- 
yljaaiaocartonyll-a-methylpyrazole, trifluoroacetic acid salt 

1- {3-cyanophenyl) -5- [ [5- (2 ' -t- 

butylaininosulfonylphenyl)pyridin-2-yl]aininocarbonyll-3- 
methylpyrazole (0.18 g. 0.28 mmol) was heated to reflux in 
trxfluoracetic acid (6 mL) for 15 minutes. The reaction was 

15 (43%ror^f ^""''"^ ^° -«o-<^ " mg 

t44«) Of the title compound. iHNMR(DMSO-d6)5: 11.15 (g, ih) 

8.37 (d. j=2.20Hz. IH) . 8.07 (:„, 3H) . 7.89 (d. j=7.69Hz. IH) . 

7.82 (m. 2H), 7.70 (d. j=8.05Hz. IH) , 7.67 („,. 2H) . 7.42 (s 

IH). 7.40 (dd. j=1.83, 6.96HZ. 2H) . 7.18 (s. IH) . 2.32 (s. 3H) 
20 ^''hT^ '''-^23936 (calcd). 459.122035 (obs.); Analysis 
20 calcd for C23H,8N,03S, {TFA)0.6: C:55.16. H:3.56. N:15.95. found 

C:54.89. H:3. 69, N:15.67. 



25 



30 



35 



Bxanple 64 

1- (3-aaidinopheivl) -5- 1 (2 • -trifluoromethyl- H, l • , -biphea-4- 
yl)a«daocarbonyl]-3-aethylpyra«ole, trifluoroacetic acid salt 

Part A: 2-Trifluoroinethylbromobenzene and 4- 
trifluoroacetamide phenylboronic acid were combined in 
standard Suzuki reaction to afford a 28% yield of 2- 
trifluoromethyl-l-biphenyl trif luoroacetamide. after 
purification by flash chromatography on silica gel using 
hexanes/ethyl acetate (6:1) as eluent. iRNMR (CDCI3) 8: 7.90 (s, 
IH), 7.77 (d. j=7.69Hz, IH) , 7.64 (d. j=8.43H2, 2H) . 7.58 (d ' 
j=6.59Hz, IH). 

7.51 (m. IH). 7.39 (d. j=8.42Hz, 2H) , 7.33 (m, IH) ppm. MS 
(ESI) m/z 334 (M+H) + . 2-trif luoromethyl-l-biphenyl 
trifluoroacetamide was hydrolyzed with base as described above 
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to give the free aniline (90%) which was used in next step 
without purification. MS (DCI) m/z 238.1 (M+H)*, 255.1 (M+NH4)*. 

Part B. Preparation of 1- (3-cyanophenyl) -5- [ (2 ' - 

trif luoromethyl- [1,1'] -biphen-4-yl) -aminocarbonyl] -3 -methyl 

pyrazole. 

Standard coupling of 1- (3-cyanophenyl) -3-methyl-pyrazol- 
5-yl carboxylic acid and 2-trif luoroinethyl-l-biphenyl aniline 
afforded a yellow foam (50%) which was used in the next step 
without purification. MS (ESI) m/z 447.3 (M+H)*. 

Part C: The nitrile from part B was subjected to standard 
Pinner conditions, purified via HPLC and freeze-dried to yield 
the title conpound (32%). iHNMR(DMS0-d6) 5: 10.68 (s, IH) , 9.44 
(s, 1.5H), 9.10 (s, 1.5H), 7.97 (s, IH) , 7.84 (d, j=7,7Hz, 
2H), 7.76 (m, 5H) . 7.67 (m, IH) , 7.40 (d, j=7.33Hz, IH) , 7.31 
(d, j=8.40H2, d), 7.04 (s, IH) , 2.35 (s, 3H) ppm, HRMS : 
464.169820 (calcd) , 464.171171 (obs.); Analysis calcd for 
C25H2oF3N50(TFA) C:56.16, H:3.67, N:12.13, found C:55.77, 
H:3.79, N:11.85. 

Example 65 

1- O-aminocarbonylphenyl) -5- [ <2 ' -aainosulf o^yl*- II, 1 • ] -biphen- 
4-yl)amiziocarboxiyI] -3-iiiethylpyrazole 

To 1- ( 3-cyanophenyl) -5- [ (2 * -t-butylaminosulfonyl- (1, 1 • ] - 
biphen-4-yl-aminocarbonyl) -3 -methyl pyrazole 

(0.18 g, 0.36 mmol) was added concentrated sulfuric acid (5 
mL) and reaction stirred for 48h. Ice and water were added a 
solid precipitated. The mixture was extracted with ethyl 
acetate, washed with sat'd sodium bicarbonate and dried 

(MgS04) • Purification by flash chromatography on silica gel 
using 1-10% methanol in methylene chloride as eluent afforded 
88 mg (52%) of the title compound, iHNMR(DMSO-d6) 6: 10.63 (s, 
IH), 8.12 (s, IH), 8.-04 (m, 2H) , 7.90 (m, IH), 7.69 (d, 
j=8.42Hz, 2H), 7.62 (m, 5H) , 7.36 (d, j=8 . 42Hz, 2H) , 7.32 (m. 
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IH), 7.24 (s, 2H), 6.93 (s, IH) , 2.50 (s, 3H) ppm, HRMS 
476.139251 (calcd) , 476.139200 (observed). 



B3caiiq;»le €6 

5 1- (3-aaldinopheayl) -5- [ (2 • -aaiaosulf oi«rl) -a-chloro- [1,1.]. 
blplien-4-yl ) aainocarboivll -3-inothylpyrazole 

Part A: l-(3-cyanophenyl)-3-i„et:hyl-pyrazol-5-yl carboxylic 
acxd and 4-bromo-2-chloroaniline were coupled via 
10 standard conditions (67%) . iHNMR(CDCl3)5: 8.27 (d. j=8.79Hz 
IH), 8.17 (s, IH), 7.82 (t. j=1.80H2. IH) , 7.75 (». 2H)7.59' 

2H), 7.42 (dd, j=8.78, 2.2Hz, IH) , 6.72 (s. IH) , 2.41 (s, 
jH) ppm. 

15 Part B: The bromo compound from part A (0.4 g, 0.96 mmol) 2- 
t-butylsulfonamide phenylboronic acid (0.32 g, 1.2 mmol) 2M 
sodium carbonate (1 „l) , and l:i toluene /ethanol were confined 
and degassed with nitrogen. Tetrakistriphenyphosphine 
palladium(O) (1 „^) v«s added and the reaction refluxed for 

il^h -°««ntratedandextacted 
with ethyl acetate and dried{MgS04) • Purification by flash 

Chromatography on silica gel using 1:1 hexanes/ethyl acetate 
as eluent afforded 0.43 g (81%). iHNMRCCDCla) 5: 8 45 (d 

25 r«;'r' '"'' ^H). 
7.85 (d, 3=1. 83Hz, IH) . 7.79 (d.j=8.05Hz. IH) , 7.72 (d 

3=7. 69Hz, IH), 7.61 (in, 4H) . 7.39 (dd. j=2.20, 8.79Hz/lH) 

7.28 (m, IH). 6.76 (s, IH) . 3.67 (s, IH) , 2.43 (s, 3H) , 1.07 

(s, 9H) ppm., MS (ESI) m/z 548.3 (M+H)*, 570.3 (M+Na)*. 

iTrl""' "'"'^"^ P^*^ « -"b^ected to the standard 

Pxnner conditions to afford the amidine (43%). ^HNMR (DMso-d^) 6- 

10.36 (s, IH). 9.43 (s, 1.5H), 9.09 (s. 1.5H), 8.05 (dd 
D=6.96, 2.20HZ. IH) , 7.96 (s, IH) , 7.82 (d. j=7.32Hz. 2H) . 
7J1 („.. iH). 7.65 (m, 2H) , 7.57 (d, j=6.59Hz, IH) . 7.54 (s, 
IH), 7.46 (s, 2H), 7.39 (m. 2H) , 7.06 (s, IH) , 2.35 (s. 3H) 

HRMS 509.116263 (calcd) , 509.117360 (observed); Analysis" 
calcd for C24H2iClN603Si (TPA) (H2O) C:48.72, H:3.77, N:13 11 
found C:48.56. H:3.53. N:12.75. 
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Bscanple 67 

1- (3-amidlnqphenyl) -5- [ (2 • -trifluoromethyl) -3-chloro- [1^ 1 • ] - 
biphen-4-yl) aminocarboiiyl] -3 -metl^lpyrazol, trifluoroacetic 

aeid salt 

Part A : N- ( 2 -chloro- 4 -bromophenyl ) - 1 - ( 3 -cyanophenyl ) -3 - 
methylpyrazole carboxamide ( 0 . 4 g , 0.96 mmol ) , 2 - 
trifluoromethylphenylboronic acid(0.24 g, 1.2 mmol), IM sodium 
carbonate (1 mL) in 1:1 toluene /ethanol (10 mL) were degassed 
with nitrogen. Tetrakistriphenyphosphine palladium (0) (1 mg) 
was added and the reaction refluxed for 18h. The reaction was 
filtered, concentrated and extacted with ethyl acetate and 
dried (MgS04) . Purification by flash chromatography on silica 
gel using 1:1 hexanes/ethyl acetate as eluent afforded 0.41 g 
(90%). 1HNMR(CDC13)5: 8.40 (d, j=8.42H2, IH) , 8.29 (s, IH) , 
7.85 (d. j=1.83H2, IH), 7.77 (d, j=8.05Hz, 2H) , 7.71 (d, 
j=7.60H2, IH), 7.60 (t, j=8.05H2, 2H) , 7.52 (t, j=7.69Hz, IH) , 
7.42 (d, j=1.84H2, IH), 7.29 (m, IH) , 6.75 (s, IH) , 4.11 (s, 
IH), 2.42 (s, 3H) ppm, MS (ESI) m/z 481.2 (M+H)^ 503 (M+Na)*. 

Part B: The nitrile from part A was subjected to the 
standard Pinner conditions to afford the amidine (36%) . 
iHNMR{DMSO-d6)5: 10.4 (s, IH) , 9.43 (s, 1.5H), 9.13 (s, 1.5H), 
7.96 (d, j=1.83, IH), 7.87 (m, 3H) , 7.76 (m, 3H) , 7.62 (d, 
j=8.06H2, IH), 7.52 (d, j=1.83Hz, IH) , 7.47 (d, j=7.69Hz, IH) , 
7.34 (dd, j=8.42, 1.83Hz, IH) , 7.07 (s, IH) , 2.35 (s, 3H) ppm, 
HRMS 498.130848 (calcd) , 498.128257 (observed); Analysis for 
C25Hi9ClF3N50(TFA) calcd C:53.00, H:3.29, N:11.44, found 
C:53.33, H:3.36, N:11.55. 

BxaiBpXe 68 

1" (3-a m ld ln Qph e nyl) -5- 1 (2 • -aminosulf onyl- [1^ 1 • 1 -blphen-4- 
yl)aiDinocarboi]yl]-3.n-butylpyrazole, tri£luoroacetlc acid salt 

Part A. Synthesis of ethyl 1- (3-cyanophenyl) -S-n-butyl- 
pyrazol-S-yl carboxylate. 
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Ethyl 2-inethoxyinano-4-oxooctanoate (W.T.Aston. et al 
J.Het.Chem., 30 (1993)2, 307) (0.69 g. 3.0 ^mol) and 3- ' 
cyanophenyl hydrazine hydrochloride (0.66 g. 3.9 imnol) were 
combined in acetic acid (15 xnL) and heated to reflux for 18h 
reaction was concentrated and the residue was partioned " 

^IT ""'"'^ was 

washed wxth water and dried (MgSO.) . a fixture of regioison^rs 

{ca.9:l) was obtained and separated by flash chron^tography on 

"^-^^"^^^ --«^ate as eluent affording 
0^56 g (63%) of the desired isomer as a yellow oil 
«^(CDCl3)8: 7.77 (d. ,=1.83Hz, IH, . 7.7^0 (d. ,=7.69. 1.83Hz, 
2H), 7.58 (t. j=7.69H2. IH) , 6.88 (s, IH) 

4.30 (q, 3=6.96Hz, 2H) , 2.72 (t, j=7.69Hz: 2H) , 1.71 (m, 2H) , 
1.45 (ra. 2H) , 1.32 (t, j=6.96Hz. 3H) , 0.98 (t. j=7.33Hz 3H 
15 ppm;MS (DCI) m/z 298 (M+H)* ^ 



10 



Part B. 



Preparation of 1- (3 -cyanophenyl )-3-n-butyl-pyrazol-5- 



yl carboxylic acid 

20 The ester from part A. (0.96 g. 3.2 mmol) was hydrolized 

wxth IN NaOH (5 mL, in I«F/water (5 mL, for 18h. Acid-base 
worJcup afforded 0.8 g (92%) acid. iHNMR(CDCl3) 6- 7 79 (d 
D=1.83H2, IH), 7.75 (dd, j=l.l, 8.05Hz. IH) , 7.66 (d 

25 = .32HZ, 2H). 1.70 (., 2H) , 1.45 (m, 2H) ,. 0.97 (t, >7.32Hz 
JH) ppm; MS (DCI) m/z 270 (M+H)*. 

Part C: Preparation of 1- (3-cyanophenyl) -5-{ (2 • -t- 

butylami„osulfonyl-Il,l.]-biphen-4-yl) aminocarbonyl] -3-N- 
30 butylpyrazole. 



35 



Standard coupling of ethyl 1- {3-cyanophenyl) -3-n-butyl- 

^lIli"!.T 2-t-butylsulfonamide-l-biphenyl 
anxlxne afforded a yellow solid (73%), iHNMR(CDCl3)6: 8.17 (dd 
3=1.1, 7.69Hz, IH), 8.03 (s, IH) , 7.82 (s, IH) , 7.77 (d 
3=8.06, IH). 7.68 (s.d, j=7.69Hz, 3H) , 7.55 (., 5H) , 7.^1 (dd, 
3-1.4, 7.7HZ, IH), 6.76 (s, IH) , 3.64 (s.lH). 2.77 (t 
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j=7.69Hz, 2H). 1.75 (m, 2H) . 1.44 (m. 2H) . 1.03 (s. 9H) , 1.00 
(t. j=7.69Hz, 3H) ppm. 

Part D: The nitrile from part A. was subjected to standard 
Pinner conditions to afford -the title amidine (57%) . 
lHNMR{DMSO-d6)6: 10.65 (s, IH) , 9.44 (s. 1.5H)/ 9.08 (s, 1.5H), 
7.83 (m, 3H), 7.70 (d, j=9.15Hz, 2H)7.64 (m, 2H) , 7.37 (d, 
j=8.42Hz, 2H). 7.32 (d, j=7.32H2. IH) , 7.28 (s, 2H) , 7.06 (s. 
IH), 2.72 (t. j=7.69Hz. 2H) . 1.71 (m. 2H) , 1.43 (m. 2H) . 0.97 
It, j=7.33Hz. 3H) ppm. HRMS 517.202186 (calcd) , 517.201333 
(obs.); Analysis calcd for C27H28N6O3S (TFA) (H2O)0.8, C:54.00, 
H:4.78, N:3.03;found C:54.23, H:4.46, N:12.80. 

Exanple 69 

1- O-amidiaophenyl) -5- [ (2 • -trif luoromotliyl- [1, 1 • ] -biphen-4- 
yl)aaiiiocarbo(nyl]-3-M-batylFyrazole, trifluoroacotic acid salt 

Part A: Preparation of l-(3-cyanophenyl)-5-[ {2'- 
trif luoromethyl-tl, 1 • ] -biphen-4-yl)aminocarbonyl] -3-N-butyl 
pyrazole. 

Standard coupling of ethyl 1- (3-cyanophenyl) -3-n-butyl- 
E^azol-5-yl carboxylate and 2-trifluorcMnethyl-l-biphenyl 
aniline afforded the nitrile. lHNMR(CDCl3)5: 7.86 (s, IH) , 7.74 

(m, 3H), 7.66 (m, 2H) . 7.56 (m, 4H) , 7.33 (m, 3H) , 6.69 (s. 
IH), 2.76 (t. j=7.96Hz, 2H) , 1.75 (m, 2H) , 1.44 (m, 2H) . 0.98 

(t, j=7,32Hz, 3H) ppm; MS (ESI) m/z 489 (M+H)*. 

Part B: l-(3-amidinophenyl)-5-[(2'-trifluororoethyl-[l,l>j- 
biphen-4-yl) aminocarbonyl] -3-N-butyl pyrazole was prepared 
from the nitrile from part A by standard Pinner conditions. 
lHNMR(DMSO-d6)5: 10.00 (s, IH) , 9.43 (s. 1.5H). 9.02 (s. 1.5H), 
7.96 (s, IH), 7.84-7.70 (m, 7H) , 7.63 (t. j=7.69H2. IH) , 7.40 
(d, j=7.33Hz, IH), 7.31 (d, j=8.42Hz. 2H) , 7.08 (s. IH) , 2.72 
(t, j=7.33Hz. 2H), 1.73 (m, 2H) , 1.45 (m, 2H) , 0.97 (t, 
j=7.33Hz, 3H) ppm;" HRMS 506.216771 (calcd.), 506.214378 
(obs.); Analysis for CzaHaeFaNsOITFA) (H2O)0.8: C:56.84, H:4.55, 
N:11.05, found C:56.99. H:4.41, N:10.99. 
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riiiniinyAO #u 

1- (3-ainidinppheaarl) -5- [ [5- (2 • -amixiosul£oivlpheivl)Ryridin-2- 
yl]a»inooarboxvl]-3-n-lnitylpyrazolo, trifluoroacotic acid salt 

Part A: Preparation of 1- (3-cyanophenyl ) -5- [ [5- (2 • -tert- 

butylsulfonamnocarbonylphenyl)pyridin-2-yl] -aminocarbonyl] -3- 
n-butylpyrazole . 

Standard coupling of 1- O-cyanophenyl) -3-n-butyl-pyra2ol- 
5-yl carboxylic acid and 5-(2'-tert- 

butylsulfonaiiiinocarbonylphenyl)pyridin-2-yl amine afforded the 
nitrile (25%). lHNMR{CDCl3)5: 8.59 (IH, s) , 8.37 (d. j=2.20Hz, 
IH), 8.24 (m, 2H). 7.85 (m, 2H) . 7.78 (m, IH) , 7.76 (m, IH) 
7.70 (m. 3H). 7.30 (dd. j=1.47, 9.15H2, IH) . 6.79 (s. IH) , 
3.95 (s. IH), 2.76 (t, j=7.33H2, 2H) . 1.73 (m. 2H) , 1 47 ' 
(m 2H) 1.10 (s, 9H), 0.98 (t. j=7.33Hz, 3H) pp„.; MS (ESI) m/z 
557.29 (M+H)*. 579.27 (M+NHi)*. 

20 Part B: l-(3-amidinophenyl)-5-[[5-(2'- 

aoinosulf onylphenyl ) pyridin-2 -yl ] arainocarbonyl ] -3 -n-butyl 
pyrazole, trifluoroacetic acid salt was prepared (51%) from 
the nitrile in part A by standard Pinner conditions 
iHNMR(nMSO-d6)5: 11.21 (s. IH) , 9.43 (s, 1.5H). 9.04 (s, 1.5H), 
8.37 (d. j=2.20H2, IH), 8.07 (dd. j=1.83, 7.32Hz. IH) , 8.02 
(d, j=8.79Hz. IH), 7.96 (s, IH) . 7.84 (m, 3H) , 7.73 (d. 
3=7. 69Hz, IH), 7.86 (m, 2H) , 7.44 (s. 2H) , 7.40 (dd. jll.83, 
6.96Hz, IH), 7.24 (s, IH) , 2.70 (t, j=7.32H2, 2H) . 1.69 (m, ' 
2H), 1.45 (m, 2H). 0.97 (t, j=7.32Hz, 3H) ppm; HRMS 518.197435 
(caicd). 518.195873 (obs.); Analysis calc'd for 
C26H27N703S(TPA)1.5: C:50.58, H:4.17. N:14.24, found C;50.76. 
H:4.12, N:14.26. 
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Bxaaple 71 

O-aaidiappheayl) -5- 1 (2 • -trif luoro«ethyl- [1, i • j -biphen-4. 

yl) ««i»oearboiiyll -3-trif luorooethyl-4-inethoxypyrazol^ 
trifluoroacetic acid salt 
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Part A: 1- (3-cyanophenyl) -3-trif luoromethyl-4-methoxy-5- [ (2 ' - 
trifluoromethyl- [1,1'] -biphen-4-yl)aminocarbonyl]pyra2ole, 
lHNMR(CDCl3)5: 8.97 (s, IH) , 7.80 (t, j=1.83H2. IH) , 7.76 (s+m, 
3H), 7.61 (d+m, j=8.70Hz, 4H) , 7.50 (t, j=7.32H2, IH) , 7.34 
(d+m, j=8.0H2, 3H), 4.17 (s,- 3H) ppm; MS (DCI) m/z 531.2 
(M+H) + . 

Part B: 1- (3-amidinophenyl) -5- [ (2 ' -trifluoromethyl- [1, 1 • J - 
biphen-4-yl) aminocarbonyl] -3-trif luoromethyl-4-inetho3Qr- 
pyrazole, trifluoroacetic acid salt was prepared from the 
nitrile of part A by standard Pinner conditions. ^HNMR(DMSO-" 
d6)5:- 11.06 (s, IH), 9.47 (s, 1.5H), 9.15 (s, 1.5H), 8.03 (s, 
IH), 7.92 (m, 4H), 7.75 (m, IH) , 7.70 (m, 3H) , 7.40 (d, 
j=7.33H2, IH), 7.33 (d, j=8.42Hz, 2H) , 3.96 (s, 3H) ppm; HRMS 
548.152120 (calcd), 548.150458 (obs.); Analysis calcd for 
C26H19F6N5O2 {TFA)l-3 (H2O)0.5: C:48.75, H:3.05, N:9,94, found 
C:49.04, H:2.70, N:9-85. 

Eaouqple 72 

1- (3-amidinpphenyl) -5- [ (2 • -trifluoromethyl- [1, 1 • ] -biphen-4- 
yl) aminocarboxiyl] -3-trif luoromethylpyrazole, trifluoroacetic 

acid salt 

Part A: Preparation of 1- {3-cyanophenyl) -3-trif luoromethyl-5- 
{ 4 -bromobenzene ) aminocarbony 1 ] pyrazol e . 

Standard coupling of 1- (3-cyanophenyl) -3-trif luoromethyl- 
pyrazole-5-yl carboxylic acid and 4-bromoaniline afforded the 
title compound in 77% yield ms (DCI) m/z 452-454 (M+H)*^. 

Part B: Prepartion of 1- (3-cyanophenyl) -3-trif luoromethyl-5- 
[ (2 • -trifluoromethyl- [1.1'] -biphen-4-yl ) 
aminocarbonyl ] pyrazole . 

Standard Suzuki coupling of the bromo compound from Part 
A and 2 -trifluoromethyl phenyl boronic acid afforded the title 
conpound (80.7%). lHNMR(CDC3)5: 7 .88 (m', 5H) , 7.65 (d. 
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^O'*^ PCr/US97/22»5. 

^S.OSH. IH, 4H,, 7.35 (d, ,=8.7SHz, 2H, , 7.23 (s, 

A«J. 7.15 (s. IH) ppm; MS (ESI) m/z 501.2 (M+H)*. 

Part C: l-(3-an.idinophenyl)-5-I(2'-trifluoromethyl-tl,l'l- 
bxphen-4-yl) aminocarbonyl] - 3-trifluoron,ethyl-pyrazole 
trxfluoroacetic acid salt was prepared from the nitrile'in 
part B by standard Pinner conditions. iHNMR(DMso-d,)5- 10 86 
(s. IH). 9.46 (s. 1.5H). 9.li <s. 1.5H), 8.05 (s. IH) 7 95 
(d, 3=8.06HZ. 2H,. 7.84 (d, 3=9.16Hz, IH, . 7.78 3H);7.73 
.=8.43Hz. 2H,. 7.63 {„, IH, , 7.40 (d, j=7.69Hz, IH, , 7 32 

obs'r'f 518.141555 (calcd, . 518.141456' 
(obs.); Analysis calcd for C35Hi7F6N50(TFA,l.l: C:50.82, 
H:2.84, N:10.89. found C:50.57, H:2.96. N:10.7S. 

Exaqple 73 

1- (3-a«idinppher«rl) -5- 1 (2 • -sulf oaylnethyl- II, 1 • J -biphen.4. 
yl)«-iaoca*«vlj.3.trl£luorc».thyl-pyrazole, trxfluoroacetic 

aeid salt 

Part A: l-(3-cyanophenyl)-5-[{2--sulfonyln,ethyl-[l,i'J- 
biphen-4-yl) aminocarbonyl]-3-trifluoromethyl-pyrazole. 

Standard coupling of 1- (3-cyanophenyl, -3- 

J^frZTr'''^'''''^''' 2-sulfonyl^ethyl-l-biphenyl aniline 
afforded the nxtrile in 65% yield. iHNMR(CDCl3)5: 9 81 (s 

Z' 7 J" ^=^-"«-' 1.31 

dd 3=7.30. 1.46HZ. IH) , 2.68 (s, 3H, ppm; MS (ESI, 533.11 



IT. !"k ""^^ ''^^^^ compound was prepared from the nitrile i„ 
part A by standard Pinner conditions, iHNMR(DMS0-d., S- 10 92 
(s, IH,, 9.47 (s, 1.5H,, 9.27 (s, 1.5H,, 8.11 (dd, j=7.69 ' 
l.lHz, IH,, 8.06 (s. IH,, 7.97 (m, 2H, , 7.79 (m. 6H, , 7.41 

l '"^ 528.131721 (calcd,, 528.1331 

(obs.,; Analysis calcd for C^sH.oFsNsOaS (TFA, (H2O,0.6: 0-49 71 
H:3.43. N:10.74, found C:49.48, H:3,35, N:10-.97. 
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Bxaagpla 74 

1- (3-amidiAopheayl) -5- 1 (2 • -aaiaosalfonyl-S-breno- [1, 1 • J - 
biphan-4-yl) aainocarbonyl] -3-iiiethyl-pyrazole, trlf luoroacetic 

acid salt 

A: Synthesis of 1- (3-cyano)phenyl-3-methyl-5- ( (2 • -t- 
butylaininosulfonyl-3-bromo- [1,1'] -biphen-4-yl)aininocarbonyl] - 
pyrazole. 

The title conpound was obtained by stande^-d acid chloride 
coupling, of 1- (3-cyanophenyl) -3-methyl -pyrazole acid" and 4- 
amino-2 ' -t-butylaminosul£onyl-3-broino- [1,1'] -biphen-4-yl 
(71%). lHNMR(CDCl3) 6:8.44 (d, j=8.79Hz, IH) . 8.34 (s. IH) , 
8.18 (dd, j=1.47, 7.69H2, IH) , 7.84 (m, IH) , 7.75 (d, 
j=1.83Hz, IH). 7.69 (m, IH) , 7.61 (m, 3H) . 7.43 (dd, j=1.83, 
8.43Hz, IH), 7.28 (m, IH) , 6.77 (s, IH) , 3,66 (s, IH) , 2.43 
(s, 3H), 1.08 (s, 9H) pEan;MS (ESI) 614-616 (M+Na)*. 

Part B: The title conpound was prepared from the nitrile in 
part A by standard Pinner conditions. ^HNMRdaiSO-ds) 5: 
lHNMR(DMS0-d«)6: 10.35 (s, IH) , 9.43 (s, 1.5H), 9.08 (s, 1.5H), 
8.05 (m. IH), 7.97 (s, IH) , 7.81 (m, 2H) , 7.74 (d, j=7.69, 
IH), 7.70 (d, j=1.83Hz, IH) , 7.65 (m, 2H) , 7.53 (d, j=8.05H2, 
IH). 7.46 (m, 3H), 7.37 (m, IH) , 7.05 (s, IH) , 2.35 (s, 3H) ; 
HRMS 553.065747 (calcd) . 553.066135 (obs.),- Analysis calcd for 
C24H2iBrN603S(TFA) (H2O)0.5: C:46.16, H:3.43, N:12.42, found 
C:46.06, H:3.15, N:12.14. 

Bxaagple 75 

1- O-aainocarbonylpheivl) -5- ( (2 • -aininosul£oiiyl-3-bpomo- [1, 1 • ] - 
blph«n-4-yl)aiiilaocarboivlJ-3-iBetlvl pyraaole, trifluoroacetic 

acid salt 

To 1- (3-cyano)phenyl-3-trif luoromethyl-5- [ (2 ' -t- 
butylaitiinosulf onyl -3 -bromo- [1,1'] -biphen-4 -yl ) aminocarbonyl J - 
pyrazole (Part A Example 74) (82 mg, 0.14 iranol) , cooled to Q^C 
was added cone, sulfuric acid (5 mL) . The reaction was 
allowed to warm to room temperature and was stirred 18h. 
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water was added and the reaction was extracted with methylene 
chloride. Purification by HPLC afforded 35 mg (46%) of the 
title amide. iHNtDKDMSO-d^jS: 10.27 (s. IH) . 8.11 (s, IH) , 
8.05 (m, 2H), 7.90 {d, j=7.32H2, IH) . 7.68 (d. j=1.84H2. IH) 
7.64 im, 3H). 7.56 (dd. j=8.A, 2.2H2. 2H) , 7.51 (s. IH) , 7 44 
(m, 3H), 7.36 (m, IH) . 6.96 (s, IH) . 2.34 (s, 3H) ppm; HRMS 
554.049762 (calcd) , 554.051045 (obs.). 



76 



1- O-rnnldlnc^p he aorl) -3-nethyl»5- 1 <2 • -aminosulf onyl) - 11,1.]- 
biphan-4-yl)aetlvlcarboiiyllRyrazole, trifluoroacotlc acid salt 

Part A: Preparation of 1- [ (3-cyanophenyl) -5- (4- 
bromophenyl ) acetyl ] -3 -methylpyrazole . 

To zinc dust (0.56 g, 8.6 nmol) in THF (10 mL) was added 
5 drops of 1,2-dibrQinoethane. The mixture was heated to 
reflux for 5 minutes, then cooled to OOc and 4- 
bromobenzylbromide (1.85 g, 7.4 n»nol) in THF (15 mL) was added 
20 dropwise. The reaction was stirred at QOc for 2h. then it was 
cannulated into a suspension of LiCl(0.6 g, 1.4 mmol) , 
CuCN(0.62 g, 7.0 nmol) and THF (20 mL) . After warming to -200c 
for 5 minutes, the reaction was re-cooled to -78*0 and freshly 
prepared 1- (3-cyanophenyl) -3-methylpyrazol-5-yl carboxylic 
acid chloride (1.4 g. 5.7 mmol) in THF (15 mL) was added. The 
reaction was allowed to warm to room temperature and strirred 
18h. The reaction was diluted with ethyl acetate and washed 
with brine and dried (Na2S04) . Purification by chromatography 
on silica gel using 2:1 hexanes/ethyl acetate as eluent 
afforded 0.62 g(28%) of the title compound. iHNMR(CDCl3)8: 7.67 
(dd, j=1.83, 6.96Hz, IH). 7.62 (s. IH) , 7.54 (m, 2H) , 7.49 (d 
3=8.42H2, 2H). 7.13 (d. j=8.42Hz. 2H) , 6.90 (s, IH) . 4.10 (s, ' 
2H), 2.39 (s, 3H) ppm; MS (NH3-CI) 380-382 (M+H)+ 397-399 
{M+NH4) + . 

Part B: To the product from part A (0.6 g, 1.6 mmol) was 
added 2-t-butylaminosulfonyl phenylboronic acid (0.57 g. 2.2 
inmol), 2M sodium carbonate (3 mL) in 1:1 ethanol/ toluene 
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reaction mixture was degassed with a stream of nitrogen for 15 
minutes. Tetrakistriphenylphosphine palladium (0.3 g) was 
added and the reaction was heated to reflux for 24h. The 
reaction was cooled, filtered and concentrated. The aqueous 
residue was extracted with ethyl acetate, washed with brine 
and dried (MgS04) . Purification by chromatography on silica 
gel using 3:1 hexanes/ethyl acetate, as eluent afforded 0.62 
g(77%) of the title compound. ^HNMRCCDCla) 5: 8.18 (dd, j=1.46, 
7.69Hz, IH), 7.68 (m, 2H) , 7.58 (m, 2H) , 7.52 (d+m, j=8.40, 
Hz, 4H), 7.34 (d+m, j=8.05Hz, 3H) , 6.95 (s, IH) , 4.21 (s, 2H) , 
3.48 (s, IH), 2.40 (s, 3H) , 0.97 (s, 9H) ppm; MS (ESI) 513.2 
(M+H)^ 535.2 (M+Na)*. 

Part C: Standard Pinner amidine reaction sequence then 
afforded the title compound as colorless crystals. 1hnmR(dmS0- 
d6)8: 9.39 (s, 1.5H), 9.03 (s, 1.5H), 8.03 (dd, j=7.32, 
1.83Hz, IH), 7.85 (m, 2H) , 7.68 (m, 2H) , 7.59 (m, 2H) , 7.44 
(s, IH), 7.36 (m, 7H) , 4.34 (s, 2H) , 2.34 (s, 3H) ppm; HRMS 
474.159987 (calcd) , 474.161536 (obs.); Analysis calcd for 
C25H23N503S(TFA) (H2O)0.5; C:54.36, H:4.22, N:11.74, found 
C:54-39, H:3.87, N:11.65. 

Bxanple 77 

1- (S-ai&ixiocazbonylpheayl} -5-> 15- [ (2 • -aminostilf onylphen-l- 
yl)pyridin-2-yl]Bminocarbox^l] -3-iiietl^lpyrazole, 
tri£luoroacetic acid salt 

1- (3-cyanophenyl) -5- [ [5- ( (2 ' -t-butylaminosulf onylphen-1- 
yl ) pyridin-2-yl ] aminocarbonyl } -3 -methylpyrazole was converted 
to the title amide by the procedure described previously 
(Example 75); iHNMR(DMSO-d6)5: 11.15 (s, IH) , 8.35 (d, 
j=2.19H2, IH), 8.12 (m, 4H) , 7.90 (m, IH) , 7.81 (dd, j=2.20, 
8.79Hz, IH), 7.66 (m, 2H) , 7.55 (m, 2H) , 7.48 (s, IH) , 7.41 
(m, 3H), 7.08 (s, IH) , 2.32 (s, 3H) ppm; HRMS 477.134500 
(calcd), 477.135223 (obs.). 
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EscaiBple 78 
1- O-amidiaogphei^l) -5- [ [5- (2 • -t- 

trifluoroBiethyl-pyraaole, tri£luoroac«tlc acid aalt 

Part A: l-(3-cyanophenyl)-5-(f5-(2 '-t- 

butylaminosulf onylphenyl ) pyriinidin-2 -yl ] aminocarbonyl ] -3 - 
trifluoromethyl pyrazole was obtained via standard coupling 
protocols. iHNMR(CDCl3) 8:9.13 (s. IH) . 8.64 (s. 2H) , 8.22 
(dd. j=1.47, 7.69HZ. IH) , 7.89 (m, IH) , 7.85 (m. IH) , 7 75 
(dd. 3=1.46, 6.59Hz, IH) , 7.65 (m, 3H) . 7.30 (m. 2H) . 4.60 (s, 
IH). 1.13 {s. 9H) ppm; MS (ESI) 570.1 (M+H)*, 592.1 (M+Na)*. 

Part B: Standard Pinner amidine reaction sequence then 

d^r'^rf compound as colorless crystals. 1hnmr(dmso- 

d6)5. 11.64 (s, IH). 9.46 (s. 1.5H). 9.11 (s, 1.5H). 8.63 (s 
2H). 8.09 (dd. j=7.69, 1.83Hz. IH) . 8.04 (s. IH) . 7.96 (m 
2H), 7.81 (m. 2H), 7.76 (m. 2H) . 7.42 (dd. j=1.46. 8.79H2. 
IH). 7.32 (s, IH), 1.03 (s. 9H) ppm;HRMS 587.180069 (calcd) 
587.177999 (obs . ) .-Analysis calcd for C26H25F3N803S(TPA)1.1: ' 
C:47.57. H:3.69. N:15.74, found C: 47.51, H;3.54, N:15.41. 

Rscaaplo 79 

1- O-aaldlapphanarl) -5- [ 15- (2 • -«nlx»8ul£oivlpheivl)Ryrliiiidin-2- 
ylJai.dnocarbanarlJ-3-triflixoroB.tlvl-pyrazola, trlfluoroacetic 

acid salt 

1- (3-cyanophenyl) -5- [ [5- (2 ' -t- 
butylaminosulf onylphenyl)pyriinidin-2-yl] -aminocarbonyl] -3- 
trifluoromethyl-pyrazole, (0.275 g, 0.39 mmol) was heated to 
reflux in TFA for Ih. Removal of TFA and purification by HPLC 
afforded 0.2 g (80%) title compound. iflNMRdaMSO-ds) 5: 11.63 
(s. IH), 9.46 (s. 1.5H). 9.42 (s. 1.5H). 8.66 (s. 2H) , 8.08 
(m. 2H), 7.96 (m, 2H) , 7.83 (s, IH) . 7.81 (m. IH) , 7.72 (m, 

^-^^ PP™'- 531.117468 (calcd). 

541.117523 (obs.); Analysis calcd for C22H17F3N8O3S (TFA) 1.1 
(H2O)0.5: C:43.71, H:2.90, N:16.85. found C: 43. 99. H-2 62 
N:16.54. 
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Bxanole 80 
1- (3-aminoc£urbonylphezxyl) -5- [ [5- (2 * - 
amixiosulf onylphenyl) pyrljnidin-2-yl] aninocarboi^l] -3- 
trlf luoromethylpyrazole 

1- (3-cyanophenyl) -5- 1 [5- (2 • -t^butylaminosulf onylphenyl) 
pyrimidin-2-yl] aminocarbonyl] -3«trif luoromethyl pyrazole (0.5 
g, 0.8 iranol) was cooled to O^c and con. H2SO4 (5 inL) was added. 

The reaction was kept cold 24h. Ice water was added and the 
precipitated solid was collected, dissolved in ethyl acetate 
and dried (MgS04) • Purification, first, by chromatography on 
silica gel using 1-10% methcinol /methylene chloride as eluent, 
then by HPLC afforded 72 mg (14%) of the title amide. 
lHNMR{DMSO-d6)5: 11.59 (s, IH) , 8.64 (s, 2H) , 8.16 (s, IH) , 
8.03 (s, 3H), 7.72 (m, 4H) , 7.64 (d, j=7.33H2, IH) , 7.58 (m, 
IH), 7,51 (s, 2H), 7.43 (d, j=7.33H2, IH) ppm; HRMS 532.096112 
(calcd), 532.098037 (obs.); Analysis calcd for 

C22Hi6F3N7O4S(TFA)0.5: C:46.99, H:2.83, N:16.66, found C:46.86, 
H:2.74, N:16.35. 

BacazDple 81 
1- O-cyanpphenyl) -5- [ ( (4 ■ - (imidazol-1- 
yDphenyDaminocarboivl] -3-tri£luoramethylpyrazole, 
tri£luoroacetic acid salt 

Part A: 1- (3-cyanophenyl) -3-trif luoromethyl-pyrazol-5-yl 
carboxylic acid (0.5 g, 1.8 mmol) was coupled with 4-imidazoyl 
aniline (0.3 g, 1.8 mmol) by standard conditions and purified 
by HPLC to afford 0.67 g(71%) product. ^HNMRdMSO-d^) 5: 9.55 
(s, IH), 8.22 (d, j=5.49Hz, 2H) , 8.04 (d, j=7.69H2, IH) , 7.96 
(d, j=8.06H2, IH), 7.89 (s-i-d, j=8.79Hz, 3H) , 7.80 (m, 4H) 
ppm;HRMS 423.118119 (calcd), found423116015 (obs.); Analysis 
calcd for C2iHa3F3N60(TFA) : C:51.50, H:2.63, N:15.67, found 
C:51.52, H:2.71, N:15.49. 

Part B : 1 - ( 3 -cyanophenyl ) - 5 - ( ( 4 • - ( imidazol - 1 -y 1 ) phenyl ) 
aminocarbonyl] -3 -trif luoromethylpyrazole was subjected to 
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(s IH^ IZ "^^'X^-W: 11.02 

»). 7.80 3m 7 ;r,d • 

Examples 82 »r%^ 83 

ijsniqple 82) and l-{3-ainlaoc«.boivlpl«nyl)-5- t(4.- 
^lI»^pholla-l-yl)phe^lyl) aalnocarbonyll -3- 
trlf luorc^^,^,,,, trif luoroacetic acid salt (HK-^^e 

83) 

Part l-(3-cyanophenyl)-3-trifluoroinethyl-pyra2ol-5 vl 
carboxylic (0.34 a 15 ™n«i > pyrazo±-5-yl 
™n^K 1 • . coupled with 4-(4- 

morpholino) aniline rt 1 i •. . ^ 

to afford 0.53 g(69% nrL V i ' "^^^ conditions 
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Part B: Synthesis of 1- {3-ainidinophenyl) -5- r m • / 
trifluoroacetic acid salt. 

1.5H), 8.02 (s, IH). 7.94 (m 2H) 7 7q ,^ • / 

'".1. C.42.85. H:3.14. N:10.94, found C:42 87 H.2 7R 
N:10.80. ./ H-2.78, 
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Part C: The amide was also isolated from the Pinner reaction 
in the part B. iHNMR{DMSO-d6)5: 10.54 (s, IH) . 8.15 (m, 2H) , 
7.68 (m, IH), 7.60 (s, IH) , 7.55 (m, IH), 7.50 (d, j=8.78H2, 
2H), 6.94 (d, j=8.78Hz, 2H) , 3.73 (m. 4H) , 3.07 (m, 4H) ppm; 
MS (ESI) 460.1 (M+H)*, 482 (M+Na)+. 

Bscangples 84 and 85 
1- O-amidinopfaeiqrl) -5- [ [5- (2 • -aBinosulfoivlphenyl)pyridin-2- 
yl]aiBinocarbonyl]-3-trifliaoraiiietliyl psrrazole, trifluoroacetic 
acid salt <Sxaaple 84) and l-O-aaiinocarbonylphenyD-S-t [5- 

(2 ' -aminosulf onylphenyl) pyridin-2-yl] aminocariaonyl] -3- 
trlfluorooetfaylpyrazole, trifluoroacetic acid salt (Exaii«>le 

85) 

Part A: 1- {3-cyanophenyl) -5- [ [5- [ (2 ■ -t-butylaminosulf onyl) -l- 
yl) pyridin-2-yl]-aminocarbonyl]-3-trifluoromethyl pyrazole. 
iHNMR{CDCl3) 5:8.75 (s, IH) , 8.35 (d. j=1.83H2, IH) , 8.21 (m, 
2H), 7.87 (m, 4H) , 7.66 (t, j=7.69Hz, IH) , 7.59 (m, 2H) , 7.29 
(m, 2H). 4.30 (s, IH) , 1.11 (s. 9H) ppm; MS (ESI) 569.1 (M+H)*, 
591.1 (M+Na)*. 

Part B: Standard Pinner amidine reaction sequence then 
afforded the title con^KJund as colorless crystals; iHNMR(DMSO- 
de) 5:11.46 (s, IH) , 9.47 (s, 1.5H), 9.21 (s, 1.5H), 8.39 (d, 
j=1.84H2, IH), 8.06 (m, 2H) , 7.97 (m. 4H) , 7.82 (m, 2H) , 7.68 
(m, 2H), 7.45 (s, 2H) , 7.40 (dd, j=2.20Hz, 7.69Hz, IH) ppm; MS 
(ESI) 530.1 (M+H) + . Analysis calcd for C23H18F3N7O3S (TFA) 2: 
C:42.81, H:2.66, N:12.44, found C:42.99. H:2.44, N:12.77. 

Part C: The amide was also isolated from the Pinner reaction 
in the part B; iHUMRdMSO-dg) 6: 11.42 (s, IH) , 8.37 (d, IH) , 
8.06 (s, IH). 8.03 (m. 4H) . 7.82 (m, 2H) . 7.70 (m, 4H) , 7.56 
(s. IH), 7.42 (s, 2H), 7.39 (dd. j=7.69, 2.2Hz, IH) ppm; HRMS 
531.106235 (calcd), 531.108937 (obs.). 



135 



wo 98/28269 



PCT/US97a2895 



10 



15 



20 



25 



86 

1- (3-aBddiiipi»h«iyl) -5- [ (4 • - O-aetlvltotraaol-l- 
yDphenyl) amiaocarboivl] -3-trif luoremetlBrlpyrazole, 
trifluoxoacatlc add salt 

Part A: Synthesis of 4-tetra2oyl nitrobenzene. 

4-Nitrobenzonitrile (2 g, 13.5 mmol) , sodium azide (O 92 
g. 14 mmol). and tributyltin chloride (3.8 mL, 14 mmol) were 
combined in toluene (30 mL) and heated to reflux 18h. The 
reaction mixture was extracted with excess IN NaOH. The 
aqueous layer was cooled, acidified with con. HCl. and the 
precipitated solid was filtered off and dried in vacuo The 
aqueous layer was extracted with ethyl acetate, combined with 

d6)6. 8.48 (d, j=8.79Hz, 2H) . 8.34 (d. j=8.79Hz, 2H) ppm; MS 
(ES-) 190.0 (M-H). 

Part B: To 4-tetra2oyl nitrobenzene (1.16 g. 6.1 mmol) and 
lodomethane (0.53 mL. 8.5 mmol) in DMF (10 mL) at OOq was added 
60% sodium hydride (0.29 g, 7.3 mmol) . The reaction was 
allowed to warm to room temperature and stirred 24h. The 
reaction was quenched with water and extracted with ethyl 
acetate and dried(MgSO«) . Purification by chromatography on 
silica gel using 4:1 hexanes/ethyl acetate as eluent afforded 
0.9 g (72%) of the major isomer, 4- (3-methyltetrazole) 
nitrobenzene. iHNMR(CDCl3)5: 8.38 (d, j=9.l6Hz, 2H) , 8.35 (d, 
j=9.52Hz, 2H). 4.45 (s, 3H) ppm; MS (NH3-CI) 206 (M+H)*, 175' 
(M+H-NO) . 



30 



Part C: 4-(3-methyltetra2ole) nitrobenzene (0.67 g. 3.3 mmol) 
was placed in ethanol (15 mL) and trif luoroacetic acid (1 mL) 
A catalytic amount of 10% Palladium on carbon was added and 
the mixture was placed under a hydrogen balloon. The reaction 
35 was stirred 4h, then filtered and concentrated. The 4-(3- 
methyltetrazole) aniline trifluoroacetic acid salt obtained 
(MS 176 (M+H)*) was used directly in the next step. 4-(3- 
Methyltetrazole) aniline trifluoroacetic acid salt and l-(3- 
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cyanophenyl)-3-trifluoroinethylpyrazol-5-yl carboxylic acid 
were coupled by standard conditions to give 1- O^cyanophenyl) - 
5- [ (4 ' - (3-inethyltetrazol-l-yl)phenyl) aminocarbonyl] -3- 
trif luoromethylpyrazole . iHNMR{CDCl3) 5: 10.45 (s, IH) , 8.11 
(d, j=8.79Hz, 2H), 7.86 (s, -IH) , 7.82 (d, j= 8.79Hz, 2H) , 7,77 
(dd, j=7.69, 1.46Hz, 2H) , 7..63 (t, j=7.69Hz, IH) , 7.50 (s, 
IH), 4.40 (s, 3H) ppm; MS (ESI) 439 (M+H)*, 460.9 (M+Na)*. 

Part D: The nitrile from part C was subjected to ths standard 
Pinner conditions to give 1- (3-aniidinophenyl)-5-[ {4'-(3- 
methyltetrazol-l-yl ) phenyl ) aminocarbonyl ] -3- 
trifluoromethylpyrazole, trif luoroacetic acid salt. 
lHNMR(DMSO-d6)8: 10.97 (s, IH) , 9.47 (s, 1.5H), 9.24 (s, 1.5H), 
8-07 (d, j= 8.79Hz, 2H) , 8.06 (m, IH) , 7.97 (m, 2H) , 7.86 (d, 
j=8.78Hz, 2H), 7.80 (m, 2H) , 4.41 (s, 3H) ppm; HRMS 456.150816 
(calcd) , 456.152474 (obs.); Analysis calcd for 
C2oHi6F3N90(TFA)1.2: C:45.43, H:2.93, N:21.29, found C:45.37, 
H:3.18, N:21.39. 

Rxaniple 87 

1- (3-aittldinophenyl) -5- (2 • -napthylaioinosulf onyl) -3- 
natfaylpyrazole, trifluoroacetic acid salt 

Part A: To 5-amino-l~ (3-cyanophenyl) -3-inethylpyrazole (0.5 g, 
2.5 mmol) in methylene chloride (15 mL) was added 2- 
napthylsulfonyl chloride (0 . 63 g, 2.8 mmol) and 
triethylamine(0.46 mL, 3.3 mmol). The reaction was stirred 18h 
at room temperature, but did not appear complete by TLC. A few 
crystals of N,N-dimethylaminopyridine were added and the 
reaction was heated to reflux for 5h. The reaction was cooled, 
diluted and washed with IN HCl, safd NaHCOa, brine and 
dried (MgS04) • Crude NMR and Mass Spectriam indicated that the 
major product was the bis-sulfonamide, MS (ESI) 579 (M+H) + , 601 
(M+Na)*. 

Part B: The crude bis-sulfonamide from part A was subjected 
to the standard Pinner conditions and purified by HPLC to 
afford 0.3 g (50%) of the desired mono-sulfonamide title 
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compound, lHNMR(nMSO-d6)5: 9.36 (s, 1.5H). 9.07 (s, 1.5H), 8.29 
(s, IH). 8.14 (d, j=7.69Hz. IH) . 8.09 (t, j=8.79Hz, 2H) , 7.86 
(s, IH), 7.79 (m. em. 7.60 (d. j=7.69Hz, IH) . 5.79 (s, IH) 
2.12 (s. 3H) ppm; HRMS 406.133772 (calcd) . 406.133617 (obs.)'. 

Bxaople 88 

1- O-aaidiaophenyl) -5- [ {4-brai»opheivl)aiiiiaosul£«vll -3- 
awtliylpyrazole, trifluoroacetic acid salt 



Part A: To 5-ainino-l-(3-cyanophenyl)-3-methylpyrazole (0 5 g 
2.5 mmol) in methylene chloride (15 mL) was added 
4-bromobenzenesulfonyl chloride (0.7 g. 2.8 mmol) and 
triethylamine (0.46 mL, 3.3 mmol). The reaction was stirred 
18h at room temperature, but did not appear complete by tic A 
few crystals of N,N-dimethylaminopyridine were added and the 
reaction was heated to reflux for 5h. The reaction was 
cooled, diluted and washed with IN HCl, safd NaHCOs, brine and 
dried(M6,S04) - crude NMR and Mass Spectrum indicated that the 
major product was the bis-sulfonamide. MS (ESI) 634-636 6 
20 (M+H)*, 655-657.2 (M+Na)*. 

Part B: The crude bis-sulfonamide from part A was subjected 
to the standard Pinner conditions and purified by hplc to 
afford 0.22 g(44%) of the desired mono-sulfonamide title 
compound, iHNMR(DMSO-d5)8: 9.40 (s, 1.5H). 9.18 (s. 1.5H), 7.88 
(s. IH). 7.79 (m. IH) , 7.74 (d. j=8.40Hz. 2H) . 7.69 (m, 2H) 
7.53 (d. j=8.42Hz, 2H) , 5.89 (s, IH) , 2.17 (s. 3H) ppm; 
HRMS 434.028633 (calcd), 434.029892 (obs.). 



35 



Bxanple 89 

1- (3-a»iiii«Betlvlph«xvl) -5- [ (2 • -aainosulfoi^l- II, 1 ' ] -biphen-4- 
yl)a«iaoc«rf»nylJ.3-«etlvl»yrazole, trifluoroacetic acid salt 

To 1- (3-cyanophenyl) -5- [ (2 ' -aminosulfonyl- [1. 1 • J -biphen- 
4-yl) aminocarbonyl]-3-methylpyrazole (0.19 g, o.41 mmol) was 
added ethanol(20 mL), .TFA(0.5 mL) , and 10% Palladium on 
carbon (10 mg) . The mixture was stirred Under H2 (1 atmos.) 
for 18h. The reaction was filtered, concentrated and purified 
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by HPLC to afford 17 ing{9%) of the title compoxmd. ^HNMRCDMSO- 
d6) 5: 10.66 (s, IH) , 8.22 (brd, 2H) , 8.03 (dd, j=1.47, 6.22Hz, 
IH), 7.70 (d, j=8.79Hz, 2H) , 7.67 (m, 2H) . 7.64 (m, 5H) , 7.37 
(d, j=8.43Hz, 2H), 7.32 (m, 2H) , 6.93 (s, IH) , 4.13 (d, 
j=4.03Hz, 2H) , 2.33 (s, 3H) ppm; HRMS 462.159987 (calcd) , 
462.158938 (found). 

Bxanple 90 

1- O-aAlnoDietliylsdiex^l) -5- [ (2 • -aminosulf onyl- [1, 1 ' 1 -biphen*-4- 
yl ) amlnocarbonyl] -3 -trlfluorometfaylx^azole, trifluoroacetic 

acid salt 

1- (3-cyanophenyl) -5- [ (2 • -aminosulf onyl- [1, 1 • ] -biphen-4- 
yl) aminocarbonyl]-3-trifluoromethylpyrazole was reduced by 
hydrogenation to the title compoiind, ^HNMRCDMSO-d^) 6: 10.89 (s, 
IH), 8.25 (brd s, IH) , 8.04 (d, j=7.33Hz, IH) , 7.75 (s, IH) , 
7.69. (d+s, j=6.96Hz, 3H) , 7.60 (m, 4H) , 7.39 (d, j=8.43H2, 
2H), 7.32 (s+d, j=6.94H2, 3H) , 4.17 (d, j=5.49Hz, 2H) ppm; 
HRMS 516.131721 (calcd) , 516.130109 (obs.); Analysis calcd for 
C24H20F3N5O3S{TFA)1.2: C:48.61, H:3.28, N:10.74, found 
C:48.35, H:3.18, N:10.69. 

Example 91 
1- (3-amidlnox>hexiyl) -a-metl^l-S- [ ( (2 ' - 
trlf luorometl^lphenyl ) pyrid-2 -yl ) aminocarbonyl ] pyrazole, 
trifluoroacetic acid salt 

The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously. ^HNMR(DMS0)6: 
11.21 (s, IH); 9.39 (s, 2H); 9.11 (s, 2H) ; 8.31 (s, IH) ; 8.00 
(d, IH); 7.93 (s, IH) ; 7.86-7.63 (m, 7H) ; 7.45 (d, IH) ; 7.16 
(s, IH); 2.29 (s, 3H) ppm; LRMS (ESI) 465.3 (M+H)+ HRMS for 
C24H20N6F3O1 465.165069 (calcd), 465.165566 (obs). 
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salt 

11^39 ,s, IH), ,.43 (s, 2B), 9.08 2H, ; 8.65 ,s, 2m ■ , 08 

'•54 (s. 2H),. 7.46-7.43 („. IH) , 7.09 IH), 2.33 U 3H1 

U>MS ,HSI, 477.2 ,H,H,.,HRMS for C22H2IK803S1 4,; 14M,9 
(calcd), 477.146755 (oba) . « "-148419 

Bxanple 93 

yl)a»i«ocarW,3^azole, trlfluoroactlc acid salt 

follo''''^ ""^ ^^^^"^ colorless crystals 

following the standard Pinner amidine reaction ^^'^^^^ 

«r«ic,.lo„ p.«„ccls cu.n„e. prieLCl^r^^^Ta"" 

10.68 IS. IH,, 9.43 ,s. 2H, 9.13 ,s, 2H, ; 7.96 ,s, IH,-', 83 

IS, IH); 2.35 (s, 3H) pc; lrbs (ESI) 414 3 
for C,.H.,»,o,.. 414.173014 .c.lcd, , 4I4.I72475 (o^T! 



foil ''"^ ^^^"^^ colorless crystals 



140 



wo 98/28269 



PCT/US97/22895 



Sacanple 95 

1- O-amidinpphenyl) -3-iiietlvl<»5- t3-f luoro- (2 • -fluoro- [1,1']- 
biphen-4-yl)a]Binocarbox]yl]pyrazole, trlfluoroacetic acid salt 

The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; iHNMR(DMSO) 5: 
10.47 (s, IH): 9.43 (s, 2H) ; 9.09 (s, 2H) : 7.96 (s, IH) ; 
7.87-7.60 (m, 6H) ; 7.52 (m, IH) ; 7.46 (d, IH) ; 7.30 (d, IH) ; 
7.18 (d, IH); 7.07 (s, IH) ; 2.34 (s, 3H) ppm; LRMS (ESI) 482.2 
(M+H)+; HRMS for C25H2N5OF4 482.160398 (calcd) ; 482.157655 
(obs) . 

Example 96 

1- (3- nin1 dinqp heiyl) -3"inethyl-5- [3-f luoro- (2 • -aminosulfonyl- 
[1, 1 • ] -biphen-4-yl) amiz&ocarbonyllpyrazole, trlfluoroacetic 

acid salt 

The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; lHNMR{DMSO) 5: 
10.45 (s, IH); 9.43 (s, 2H) ; 9.09 (s, 2H) ; 8.04 (m, IH) ; 7.96 
(S, IH); 7.80 (m, 2H) ; 7.73 (d, IH) ; 7.65 (m, 3H) ; 7.43 (s, 
2H); 7.36-7.29 (m, 2H) ; 7.22 (m, IH) ; 7.06 (s, IH) ; 2.34 (s, 
3H) ppm; LRMS (ESI) 493.2 (M+H)+;HRMS for C24H22N6O3SF 
493.145814 (calcd), 493.146092 (obs). 

Exanple 97 

1- {3-amidinpphoxiyl) -3-inathyl-5- [5- (2 • -f luorpphen-l-yl)pyrid-2- 
yl]alllinocarbonyl]pyrazole, trlfluoroacetic acid salt 

The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; iHNMR(DMSO) 5: 
11.25 (s, IH); 9.43 (s, 2H) ; 9.09 (s, 2H) ; 8.59 (s, IH) ; 8.10- 
8.07 (d, j=8.79, IH); 8.02-7.96 {m, 2H) ; 7.85-7.79 (m, 2H) : 
7.73-7.70 (d, j=8.06, IH) ; 7.64-7.59 (m, IH) ; 7.49-7.44 (m, 
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(ESI) 415.2 (M+H) + ; HRMS for C23H2ON6F 415.168263 (calcd) ; 
425.168444 (obs) . 

Bxanqple 98 
1- O-amidinpphonyl) -3-inotlvl-5- [ [5- (2' - 
tertbutylaaiinosul£onylphe^yl)pyrimid-2- 
yllaininocarbonyljpyrazolo, trifluoroacetic acid salt 

The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; 1hnmR(DMS0)6: 
11.40 (s, IH); 9.43 (s, 2H) ; 9.08 (s. 2H) ; 8.62 (s, 2H) • 8 09- 
8.06 (m. IH); 7.95 (s, IH) ; 7.83-7.65 (m, 6H) ; 7.43-7 40 (i!, 

533 '-^^ ^ <ESI) 

533.3 {M+H) + ; HRMS for C26H29N8O3S 533.208334 (calcd). 

533.207170 (obs). 
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Bxaaple 99 

1- (3-amidinophenyl ) -3-inetlvl-5- [ [5- (2 ' -aainosulfoivlphenyl) . 
tl. 6] -diJiydrt?Rjrriniid-2-yl J aminocarboivllpyrazole, 
trifluoroacetic acid salt 

The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and • 
purification protocols outlined previously; IhnmR(DMSO) 6: 
9.95 {s, IH); 9.38 (s, 2H) ; 9.29 (s, IH) ; 9.25 (s, 2H) . 7 95- 
7.92 (m, 2H); 7.84 (d. j=7.81,lH); 7.79 (d. j=8.79, IH) ■ 7 70- 
7.66 (t, j=8.06. j=7.81,lH); 7.58-7.56 (t. j=7.57, IH) • 7 54- 
7.49 (t. j=7.57. IH); 7.48 (s, 2H) ; 7.40 (d. j=7.57. IH) ; 6 86 

(ESI) 579.2 (M+H)+;HRMS for C22H23N8O3S 579.161384 (calcd) 
579.161293 (obs). 



Bxanple 100 

1- (3-aiiiidlnophenyl) -3-aatlvl-5- £ (4- (pyrid-3 ' -yl)phen-l. 
yDajBlnocarbonylJpyrazolo, trifluoroacetic acid salt 
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The title cornpoxind was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; ^HNMR(DMSO) 8: 
10.71 (s, IH); 9,43 (s, 2H) ; 9.11 (s, 2H) ; 8.98 (s, IH) ; 8.64 
(m, IH); 8.28-8.25 (d, J=8.43, IH) ; 7.97 (s, IH) ; 7.84-7.06 
(m, 8H) ; 7.06s, IH) ; 2.35 (s, 3H) , ppmLRMS (ESI) 379.2 (M+H) + ; 
HRMS for C23H21N6O 379.177685 (calcd) , 379.176514 (obs) . 

Bxaaaple 101 
1- O-amidixiophanyl) -3-iiieti^l-5- [ [2- (2' - 
pyridyl)etl^l]aaiinocazbo^7l]pyrazole, trifluoroacetic acid 

salt 

The title coinpound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; lHNMR(I2MS0) 5: 

9.40 (s, 2H); 9.16 (s, 2H) ; 8.81 (m, IH) ; 8.68 (m, IH) ; 8.09 
(m, IH); 7.85 (s, IH) ; 7.80-7.77 (d, j=8.06, IH) ; 7.64-7.54 
(m, 4H); 6.72 (s, IH) ; 3.61-3.55 (q, 2H) ; 3.09-3.05 (t, 2H). ; 

2.26 (s, 3H) , ppm; LRMS (ESI) 349.1 (M+H)+; HRMS f or C19H21N6O 

349.177685 (calcd); 349.175374 (obs). 

Exaaople 102 
1- O-anidinc^henyl) -3-iiiet:hyl*5- [ (3- 
pheixylpropyl)aainocarbcnqrl]pyrazole, trifluoroacetic acid salt 

The title coitipoxind was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; ^HNMR(DMSO) 5: 

9.41 [s, 2H); 9.11 (s, 2H) ; 8.72 (m, IH) ; 7_..88 (s, IH) ; 7.81- 
7.77 (m, IH); 7.68 (m, 2H) ; 7.31-7.18 (m, 5H) ; 6.77 (s, IH) ; 
3.21-3.14 (q, j=6.60, 2H) ; 2.62-2.57 (t, j=7.69, 2H) ; 2,28 (s, 
3H); 1.82-1.73 (qu, j=7.32, 2H) ppm; LRMS (ESI) 362.1 {M+H)+; 
HRMS for C21H24N5O 362.198086 (calcd); 362.197157 (obs). 
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Bmnple 103 

1- (3-a«ldinoi)li««rl) -3-mothyl-5- C4- (Ryrid-2 ' -yl)phen-l- 
ylaminocarbonyllpyrazole, trifluoroacetic acid salt 

5 The title compound was- prepared as colorless crystals 

following the standard Pinner anddine reaction sequence and 
purification protocols outlined previously; iHNMR(DMSO) 5- 
10.70 (s. IH); 9.43 (s, 2H) ; 9.08 (s, 2H) ; 8.66 (n,. IH) ; 8 10 
(m. 2H); 7.96-7.88 (m, 3H) ; 7.84-7.76 (m, 4H) ; 7.73 (m. IH) • 
7^38 (m, IH); 7.06 (s, IH) ; 2.35 (s. 3H) ppni; LRMS (ESI) 397'a 
(M+H) + ; HRMS for C23H21N6O 397.177685 (calcd) ; 397.179670 
(obs) . 
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Bxaa^le 104 
1- O-a m idi n ophenyl) -3-inethyl-5- 1 (4- 

(i«9P«WlMqr)phe«vl)a»iaocarboivlIpyxazole, trifluoroacetic 

acid aalt 

The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; IhnmR(DMSO) 5: 
10.40 (s. IH); 9.42 (s, 2H) ; 9.06 (s, 2H) ; 7.94 (s, IH) • 7 82 
(d. D=7.32, IH); 7.75-7.65 (n. 2H) ; 7.54 (d, j=9.16. 2H) ; 6 97 
(s, IH); 6.89 (d. j=8.79, 2H) ; 4.57-4.53 (m. IH) ; 2.32 (s, 
3H); 1.25 (s, 3H); 1.23 (s, 3H) . ppm lRmS (ESI) 378 1 
(M+H)*; HRMS for C21H24N5O2 378.193000 (calcd); 378.194610 
(obs) . 
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Bxanple 105 

1- {3-aaidl«*i«mri) -3-«tlwl-5. 1 (5- (2 ' -trif luoromethylpheayl) - 
Wrrii,idin-2-yl)a»daocarb«iyl]pjrra«ole, trlfluo.oac.tlc acid 

salt 

The title con¥>ound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; iHNMR{DMSO) 5: 
11.45 (s, IH): 9.43 (s, 2H) ; 9.09 (s, 2H) ; 8.69 (s, 2H) ; 7 96 
(S. IH): 7.93 (d. 3=8.06. IH) ; 7.84-7.67 (m. 5H) ; 7.57 (d, 
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j=7.69, IH); 7.10 (s, IH) ; 2.32 (s, 3H) ppm; LRMS (ESI) 466.1 
(M+H) + ; HRMS for C23H19N7F3O 466.163004 (calcd) , 466.161823 
(obs) . 

Bxanple 106 

1- (B-aiiddinophai^l) -3-2iiethyl-5- 1 (4- 

(plper idliiosulfonyl ) phenyl ) ai&inocarbonyl ] pyrazole , 
trifliioroacetic acid salt 

The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; ^HNMRtDMSO) 6: 
10,90 (s, IH); 9.42 (s, 2H) ; 9.19 (s, 2H) : 7.95 (m, 3H) ; 7.80 
(m, 2H); 7.70 (m, 3H) ; 7.08 (s, IH) ; 2.85 (m, 4H) ; 2.35)s, 
3H); 1.54 (m, 4H); 1.35 (brd, 2H) ; ppm LRMS (ESI) (M+H) + 
467.1; HRMS for C23H27N6O3S 467.186536 (calcd) ; 467.185030 
(obs) . 

Bxaaple 107 
1- (3-ainidinophepyl) -3-methyl-5- [ (4- 
( Pix>er idinocarbonyl ) phenyl ) aminocarbonyl 1 pyrazolo , 
trifluoroacetic acid salt 

The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; ^HNMRCDMSO) 5: 
10.69 (s, IH); 9.43 (s, 2H) ; 9.12 (s, 2H) ; 7.95 (s, IH) ; 7.83 
(m, IH): 7.77-7.96 (m, 4H) ; 7.37 (d, j=8.79, 2H) ; 7.04 (s, 
IH); 3.31 (brd, 2H) ; 3.54 (brd, 2H) ; 2.34 (s, 3H) ; 1.60 (brd, 
2H); 1,50 (brd, 4H) ppm; LRMS (ESI) 431.1 (M+H) + . 

Examples 108 and 109 
1- (3-aaidiao-4-£luorppfaexiyl) -3-iDetl]^l-5- [ (2 • -aainosulfonyl- 
[1, 1 • ] -biphen-4-yl) aminocarbooyl] -pyrazole, trif luoroacetic 

acid salt (Escanple 108) and 1- (3-a2llinocarbonyl-4- 
f luorpphenyl) -3-methyl-5- [ (2 • -.aminosiilf onyl- [1, 1 • ] -bipiheii-4- 
yl) aminocarbonyl] -pyrazole (Kxanple 109) 
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Part A: Preparation of 2-fluoro-5-aininoben2onitrile. 

To a solution of 2-fluoro-5-nitrobenzonitrile(2.0 g 12 
rnmol) in ethyl acetate(50 mL) was added stannous chloride{27 0 

g. 120 nmiol) . The reaction mixture was stirred at reflux 1 5 

h, then cooled to room temperature. Partitioned between ethyl 
acetate (150 mL) and saturated sodium bicarbonate (150 mL) 
Organic phase was separated and washed with water(5x75 mL) 
brine(75 mL) ; dried over sodium sulfate (anhy. ) ; filtered a^d 
concentrated to give 2-fluoro-5-aminobenzonitrile (1 4 g) as 
pure ccatpound. 

Part B: Preparation of 3-cyano-4-fluorophenylhydrazine tin 
chloride . 



TO a solution of 2-fluoro-5-aminobenzonitrile (1 4 g 
10.3 mmol) in HCKconc. 15 mL) at 0 was added a solution 
of sodium nitrite (0.71 g. io.3 rrnol) in cold water (3 mL) 
dropwisely. After addition, the mixture was stirred at 0 Oc 
0.5 h, a solution of stannous chloride (6.95 g, 30.9 mmol) in 
cold water (5 mL) was added dropwisely. The slurry was cooled 
"".rf"^^""' overnight, the solid was filtered and washed 
with brine (20 mL) , petroleum ether:ether (2:1, 30 mL) and air 

dried to leave 3-cyano-4-fluorophenylhydrazine tin chloride 
(2 . 5 g) . 



Part C: Preparation of ethyl 1- (3-cyano-4-fluorophenyl) -3- 
lnethyl-pyrazol-5-yl carboxylate. 

30 TO a mixture of 3-cyano-4-fluorophenylhydrazine tin 

chloride (0.9 g, 2.65 mmol) in acetic acid(15 mL) was added 
oxime. The reaction mixture was brought to reflux overnight 
Acetic acid was removed on rotary evaporator under reduced 
pressure. Residue was partitioned between ethylacetate(30 mL) 

35 and sodium bicarbonate (25 mL, . Organic phase was separated 
and washed with water (3x20 mL) , dried over sodium sulfate - 
filtered and concentrated; flash chromatography 
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(ethylacetate:hexane, 1:5) to give ethyl 1- (3-cyano-4 • - 
fluorophenyl)-3-methyl-pyrazol-5-yl carboxylate (0.7 g) . 

Part D: Preparation of 1- {3-cyano-4-f luorophenyl) -3-methyl"-5- 
[ (2 • -tert-butylaminosulf onyl- [1,1'] -biphen-4~ 
yl ) aminocarbonyl ] -pyrazole . 

To a solution of biphenyl amine (167 mg, 0.55 inmol) in 
methylene chloride (5 raL) was added trimethyl aluminum{2 . OM in 
hexane, 0.55 mL, 1.1 ramol) via syringe at 0*C. The mixtxire 
was slowly warmed to room temperature and stirred for 20 
minutes followed by portionwise addition of a solution of 
ethyl 1- (3-cyano-4 • -f luorophenyl) -3-methyl-pyrazol-5-yl 
carboxylate (100 mg, 0.37 mmol) in methylene chloride (5 mL) . 
The reaction mixture was stirred at 45 'C under nitrogen 
overnight. Methylene chloride was removed, the residue 
quenched with HCl (10%, 5 mL) , and partitioned between 
ethylacetate {20 mL) and HCl (10%, 15 mL) . The organic phase 
was separated and washed with HCl (10%, 3x10 mL) and 
water (2x10 mL) ; dried over sodium sulfate; filtered and 
concentrated to leave 1- (3-cyano-4-f luorophenyl) -3-metyl-5- 
t (2 • -tert-butylaminosulfonyl- [1, 1 ' ] -biphen-4'- 
yl) aminocarbonyl] -pyrazole (150 mg) as a pure coir^^ound. 
lHNMR(CDCl3)5: 8.21 (s, IH) , 8.17-8.14 (m, IH) , 7.75 (d, IH) , 
7.72 (t, IH), 7.66 (d, 2H) , 7.60-7.46 (m, 5H) , 7.31-7.28 (m, 
2H), 6.78 (s, IH), 3.67 (s, IH) , 2.41 (s, 3H) , 1.03 (s, 9H) 
ppm; ESI m/z (rel. intensity) 554 (M+Na, 100), 

Part E: Preparation of 1- (3-amidino-4-f luorophenyl) ~3-methyl- 
5- [ (2 • -aminosulf onyl- (1,1'] -biphen-4-yl ) aminocarbonyl ] - 
pyrazole, trifluoroacetic acid salt and 1- {3-carboxamido-4- 
fluorophenyl) -3-methyl-5- ( (2 • -aminosulfonyl- [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl ] -pyrazole 

1- {3-cyano-4-f luorophenyl) -3-metyl-5- [ (2 ' -tert- 
butylaminosulf onyl- [ 1 ,1 • ] -biphen-4 -yl ) aminocarbonyl J -pyrazole 
(150 mg) was dissolved in a saturated HCl solution of 
anhydrous methanol (10 mL) . The reaction mixture was stirred 
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at room temperature for 24h. Then methanol was evaporated 
The residue was redissolved in methanol (10 mL) and excess 
ammonium carbonate added. The reaction mixture was stirred at 
room temperature overnight. Methanol was evaporated and the 
residue was purified via HPLC to afford 1- (3-amidino-4- 
f luorophenyl ) -3-methyl-5- [ (2 • -aminosulf onyl- [1,1.] -biphen-4- 
yl)aniinocarbonyl]-pyrazole as its TFA salt (20 mg) 
1HNMR(CD30D)5: 8.07-8.04 On, 3H) , 7.63 (d. 2H) . 7.58 (d. 2H) , 
7.42-7.55 im, 2H) , 7.38 (d. 2H) , 7.35 (d, 2H) . 6.80 (s, IH)'. 
2.34 (s, 3H) Rpm; ESI m/z (rel. intensity) 493 (M+H. 100) a^ 
1- ( 3 -aminocarbonyl -4 -f luorophenyl) -3-methyl-5- t (2 • - 
aminosulf onyl- [1. l ' ] -biphen-4-yl) aminocarbonyl] -pyrazole (10 
n.g). 1HNMR(DMS0 d6)S: 10.59 (s, IH) , 7.99 (dd, IH) . 7.81 (br, 
IH), 7.72-7.67 (m. 2H) . 7.63 (d, 2H) . 7.60-7.49 (m, 4H) 7 38 

" 2-29 3H). High 

resolution mass spectrum calcd. for C24H20FN5O4S 

(M+H) : 494. 129829, found: 494.131923. 



10 
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Bxaiqple 110 

l-Metharl-3- (3-aiiildino)phaayl-4- [ (2 ' -aminosulf o«vl- tl, 1 • ] - 
biphen-4-yl)afflinocarboivl]pyrazole 



Part A: A mixture of ethyl-3-cyanoben2oylacetate (2.01 g) and 
N.N-dimethyldiethylacetal (50 mL) were heated to gentle reflux 
overnight. Evaporation of the solvent in vacuo afforded a 
thick viscous reddish oil which was redissolved in anhydrous 
methanol (50 mL) . To this solution was then added N- 
inethylhydrazine (0.43 g) dropwise. The reaction mixture was 
stirred at room temperature overnight. Then concentrated to a 
30 viscous oil containing a regioisomeric mixture of pyrazoles 
Without any further purification the mixture of pyrazoles 
obtained above (0.45 g, 1.79 mmol) was added to a 
dichloromethane (50 mL) solution of 2 ' -tert-butylsulf onamide- 
1-aminobiphenyl (0.54 g. 1.79 mmol) and trimethylaluminum 
(5.37 mL, 10.7 mmol) . The reaction mixture was stirred at 
room temperature overnight followed by quenching with dil. HCl 
(IN) . The organics were extracted with ethylacetate (2x50 " 
mL), dried (MgSO*) and evaporated to a colorless residue. 
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Silica gel column chromatography (dichoromethanecMeOH, 9:1) 
afforded regioisomeric mixtures of coupled pyrazoles. 
Preparatory HPLC reverse phase {acetonitrile: water gradient 
flow) allowed for the separation of pure l-methyl-3- (3- 
cyano)phenyl-4- [ (2 ' -tert-butylaminosulf onyl- (1, 1 • ] -biphen-4- 
yl)aminocarbonyl]pyrazole as a colorless oil (0.35 g) ; 
lHNMR(CDCl3)8: 8.14 (d, IH), 8.01 (s, IH) , 7.83-7.65 (m, 4H) , 
7.60-7.41 (m, 6H) , 7.27 (m, 2H) , 3.78 (s, 3H) , 3.63 {s, IH) , 
1.00 (s, 9H) ppm; ESI mass spectrum 536 (M+Na, 45), 514 (M+H, 
100) . 

Part B: The product from part A was then subjected to the 
Pinner amidine reaction sequence as outlined in Exanple 10 to 
obtain after preparative HPLC separation and lyophilization 
colorless crystals of the title compound (0.15 g) ; 1hnmr(DMS0- 
de) 5: 9.90 (s, IH) , 9.37 (bs, 1.5H), 9.29 (bs, 1.5H), 8.24 
(s, IH), 8.00 (d, IHO, 7.90 (bs, 2H) , 7.84 (d, IH) , 7.73 (m, 
IH), 7.69-7.50 (m, 4H) , 7.37-7.27 (m, 3H0, 7.17 (bs, IH) , 3.98 
(s, 3H) ppm; ESI mass spectrum m/z (rel. int.) 475.3 (M+H, 
100) . 

Bxanple 111 

1- O-anidinophex^l) -5- 1 14- (nyrazol-4 ' -yl)phen-l- 
yllaminocarbanyllpyrazole, t:ri£luoroacetic acid salt 

Part A: 4-Iodopyrazole (20 mmol) was treated -with Et3N (30 
mmol) and {Boc)20 (22 mmol) in THF (60 mL) at r.t. for 2 hours 
to form i\;^-Boc-4-iodopyrazole (5.88 g, 100%). i7-Boc-4- 
iodopyrazolyle in THF (100 mL) was reacted with 
hexamethylditin (20 mmol) in the presence of Pd(Ph3PJ4 (11 g, 
1 mmol) under nitrogen at 780C overnight. To it was added 
aqueous 10% KF and the resulting mixture was stirred for 30 
minutes, and then filtered through a pad of Celite. The 
filtrate was extracted with EtOAc. The EtOAc layer was washed 
with water, and dried over MgS04. Filtration and concentration 
followed by purification of the mixture by column 
chromatography afforded the 3-trimethyltinpyr.azole derivative 
(5 g, 75%) as a white solid. 
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Part B: The product from part A (10 mmol) was treated with 
with 4-nitrobromobenzene (10 mmol) in the presence of 
Pd(Ph3P)4 (0.36 g, 0.3 mmol) under nitrogen at 780c overnight, 
followed by workup as described above afforded the 4-pyra2olo' 
-nitrobenzene derivative (0.95 g, 33%). Hydrogenation (0.85 
g, 2.94 ramol) in MeOH (150 mL) in the presence of Pd (5% on C. 
0.09 g) at r.t. for 16 hours afforded the aniline derivative ' 
(0.76 g. 100%) . 



Part C: standard coupling of the product from part B with the 
pyrazole acid chloride under reflux for 1.5 with Et3N (1 mL) 
followed by usual wor)cup and purification afforded the coupled 
amide pyrazole-benzonitrile derivative (255 mg, 55%) which was 
subjected to the Pinner amidine sequence to afford after 
purification the title coinpound as colorless (148 mg, 70%) 
lHNMR(CD30D)5: 7.93 (bs, 2H) . 7.90-7.87 (m, IH) . 7.80 (td," 
J=7.4 Hz, J= 1.2 Hz, 2H), 7.70 (t, J=7.8 Hz, IH) , 7.57 (d ' 

20 Z^'tuT'lln' 6.93 (d, J=1.9 HZ, 1H),'2.38 

20 (s, 3H); 13c NMR (CD3OD) 6: 167.92. 159.84, 151.36, 142.27, 

139.28. 137.30, 131.43, 131.07, 130.51,128.33, 126.99. 125.48, 
122.48, 110.77. 13.29, ESMS: m/z 386.3 (M+H, 100); HRMS calcd 
for C21H20N7O1 386.1729, found 386.1738. 

Kxaii5>lo 112 
1- (3-aaidinopfaenyl) -3-]iiethyl-5- { [5- (2 • - 
■athylsulf omrlphemrl)pyrid-2-yl J aininocarboiiyl)p(yrazole 

trlfluoroacetate 

30 Part A: Preparation of 2- (tBrtbutoxycarbonyl)amino-5- 
bromopyridine and 2-rbis(tertbutoxycarbonyl)aminol-5- 
bromopyridine . 



35 



Sodium hydride (1.27 g, 60%. 32 mmol) was added to 2- 
amino-5-broroopyridine (5.0 g, 29 mmol) in THF (75 mL) at 0»C. 
The ice bath was removed and the reaction stirred 25 min at 
room temp. Di-t-butyl dicirbonate (6.94 g. 32 mmol) was added 
and the reaction was refluxed 15 h. After cooling, the 
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reaction was carefully quenched with water and extracted into 
EtOAc. The combined organics were washed with sat. NH4CI and 
sat. NaHC03, dried over Na2S04, filtered, and evaporated. The 
crude mixture was chroma tographed on silica gel (5-7.5% 
EtOAc/hexanes, followed with 100% CHCI3) to yield both the 
mono-protected (2.85 g, 36%) and bis -protected (1.87 g, 17%) 
products. iRNMRCmono, CDCl3)8: 8.32 (d, IH, J=2.2), 8.13 (bs, 
IH), 7.91 <d, IH, J=8,8 ), 7.75 (dd, IH, J=8.8, J'=2.2), 1.54 
(s, 9H); lHNMR(bis, CDCl3)6:8.53 (d, IH, J=2.5), 7.84 (dd, IH, 
J=8.5, J'=2.5), 7.18 (d, IH, J=8.4), 1.45 (s, 18H) . 

Part B: Preparation of 2- [bis (tertbutoxycarbonyl) amino] -5- 
(2 • -methyl thiophenyl ) pyridine . 

2- [Bis ( tertbutoxycarbonyl ) amino] -5-bromopyridine (1 . 87 g, 
5.0 mmol) was dissolved in benzene (120 mL) . 2- 
Methylthiophenylboronic acid (1.95 g, 11.5 mmol), aq. sodium 
carbonate (12 mL, 2.0 M, 24 mmol), tetrabutyl ammonium bromide 
(80 mg, 0.25 mmol), and 

bis (triphenylphosphine) palladium (II) chloride (175 mg, 0.25 
mmol) were added, and the resulting mixture was pxirged with 
vacuum and argon and then re fluxed 16 h. The cooled mixture 
was diluted with EtOAc and water. The layers were separated, 
and the organic phase was washed with brine, dried over 
Na2S04, filtered, and evaporated. The crude product was 
chromatographed on silica gel (10-20% EtOAc/hexanes) to yield 
a thick oil (1.82 g, 87.1%). iHNMR(CDCl3) 5: 8.51 (d, IH, 
J=2.2), 7.83 (dd, IH, J=8.1, J'=2-2), 7.30 (m, 5H) , 2.35 (s, 
3H), 1.47 (s, 18H). 

Part C: Preparation of 2- [bis (tertbutoxycarbonyl) amino-5- (2* - 
methylsulf onylphenyl ) pyridine 

2- [Bis (tertbutoxycarlx>nyl) amino] -5- (2 ' - 

methylthiophenyl) pyridine (1.69 g, 4.1 mmol) was dissolved in 
MeOH (20 mL) . In a separate beaJcer, a solution of Oxone (10 
g) was generated by dilution to 49 mL with water. A portion 
of this solution (14.5 mL, 4.8 mmol) was removed and adjusted 
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to PH 4 with sat. Na3PQ4 solution (4.0 loL) . This mixture was 
added to the reaction and stirred 22 h at room temp. The 
resulting mixture was diluted with water, extracted with 
CHC13, dried over Na2S04, filtered, and evaporated. The crude 
product was chromatographed- on silica gel (40-75% 
EtOAc/hexanes) to yield the sulfone (1.19 g, 65%) 
1HNMR(CDC13)5: 8.48 (d, IH, J=1.8), 8.26 (dd, IH, J=8.1, 
J'=1.5), 7.95 (dd, IH, J=8.1, J-=2.2), 7.71 (td, IH, J=7 4 
J'=1.5), 7.64 (td, IH, J=7.7, J'=1.4) , 7.40 (dd. IH, J=7 3' 
J'=1.4), 7.36 (d, IH, J=8.8), 2.68 (s. 3H) , 1.48 (s, 18H) . ' 

Part D: Preparation of 2-amino-5-(2 ' - 
methylsulf onylphenyl ) pyridine hydrochloride . 

2- iBis ( tertbutoxycarbonyl ) amino-5- (2 ' - 
methylsulfonylphenyl) pyridine (1.18 g. 2.5 mmol) and 2- 
(tertbutoxycarbonyl) ainino-5- (2 ■ -methylsulfonylphenyl) pyridine 
(1.62 g. 4.6 mmol) were suspended in HCl/dioxane (30 mL, 4 0 
M) and stirred 23 h at room temp. The resulting mixture was 
diluted with Et20 and filtered to yield a tan solid (2.27 g 
100%). 1HS1MR{DMS0)5: 8.09 (m, 3H) . 7.98 (d, IH. J=1.8), 7.9^ 
(dd, IH, J=9.l. J. =2. 2), 7.75 (m, 2H) , 7.45 (dd. IH. J=7.3, 
J'=l.l), 6.98 (d, IH, J=9.1). 3.04 (s, 3H) . 

25 Part E: Preparation of 1- (3-cyanophenyl)-3-methyl-5-(f 5- (2- - 
methylsulfonylphenyl)pyrid-2-yl]aminocarbonyl)pyrazole. 
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Qxalyl chloride (175 fll. 2.0 mmol) and DMF (2 drops) were 
added to l-(3-cyanophenyl)-3-methylpyrazole-5-carboxylic acid 
(300 mg. 1.3 mmol) in CH2CI2 (5 mL) and stirred under argon 
160 min. The resulting solution was evaporated and 
redissolved in CH2CI2 (5 mL) . 4-Dimethylaminopyridine (484 
n>g, 4.0 mmol) and 2-amino-5-(2'-methylsulfonylphenyl)pyridine 
hydrochloride (376 mg. 1.3 mmol) were added and stirred at 
room temperature under argon for days. The reaction was 
evaporated and chromatographed on silica gel (50^100% 
EtOAc/hexanes. followed by 1% MeOH/EtOAc) to yield the desired 
product (303 mg, 50%). ^HNMR (CDCI3) 5: 8.54 (s, IH) , 8 39 (d 
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IH, J=:2.2), 8-25 (d, 2H, J=8.4), 7.82 (m, 2H) , 7,66 (m, 5H) , 

7.37 (dd, IH, J=7.7, J*=1.5), 6.76 (s, IH) , 2.75 (s, 3H) , 2.41 
(Sr 3H). 

Part F : Pr epara t ion of 1 - ( 3 -amidinopheny 1 ) - 3 -methyl - 5 - ( [ 5 - 
( 2 ' -methy Isulf onylphenyl ) pyr id-2 -yl J aminocarbonyl ) pyrazole 
trif luoroacetate . 

l-(3-cyanophenyl)-3-inethyl-5-( [5- (2'- 
methylsul f onylphenyl ) pyr id-2 -yl ] aminocarbonyl ) pyrazole (300 
mg, 0.66 ramol) was dissolved in dry CHCI3 (15 mL) and dry MeOH 
(5 mL) and cooled to O^'C. HCl (g) was generated by the 
addition of H2SO4 (45 mL) to NaCl (200 g) over 90 min, and 
bubbled into the reaction. The generator was removed, and the 
reaction was sealed and placed in the refrigerator {4°C) 
overnight. The reaction was evaporated and redissolved in dry 
MeOH (10 mL) . Ammonium carbonate (316 mg, 3.3 mmol) was added 
euid the reaction was stirred 20 h at room temp, and 
evaporated. The crude product was purified by prep HPLC on a 
C-18 reverse phase column (10-70% MeCN/H2O/0 . 05% TFA) to yield 
a white powder (161 mg, 42%). iHNMR(DMSO) 5: 11.21 (s, IH) , 

9.38 (s, 2H), 8.96 (s, 2H) , 8.36 (s, IH) , 8.07 (d, IH, J=7.3), 
7.99 (d, IH, J=8.5), 7.92 (s, IH) , 7.73 (m, 6H) , 7.42 (d, IH, 
J=7.7), 7.16 (s, IH), 2.92 (s, 3H) , 2.29 (s, 3H) . HRMS calc. 
for C24H23N6O3S: 475.1552; found, 475.1554. 

Examples 113, 114, and 115 
1- (3-amidlnophe^yl) -3-methyl-5- ( £5- (2 • - 
]BOtfaylsul£onylpfaeiiyl)pyrimid-2-yl] aminocarboziyl) pyrazole 
trifluoroacetate, (Smqple 113) l*(3-cyanppheixyl)-3-]iietliyl<-5- 
( [5-(2"-inetlgrlsulfoiiylpheiqrl)Ryriiiild-2-- 
yljasdnocarbonyDpyrazole, (Bxaiaple 114) and l-(3- 
aminocarbanylpheivl) -3-methyl-5- ( [5- (2 ' * 
aethylsulf onylphei]yl)pyriaild-2-yl] aminocarbozxyl) pyrazole 

(Bxaaple 115) 

Part A: Preparation of 2 -methyl thiophenylboronic acid. 
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2-Broinothioanisole (29.0 g. 143 mmol) was dissolved in 
dry THP (400 mL) and cooled to -75-C. iV-BuLi (62.0 mL 2 5 M 
xn hexane. 155 mmol) was added over 50 min. After stirring 25 
nan, triisopropyl borate (46 mL, 199 mmol) was added over 35 
5 nan. The cold bath was removed and the reaction was stirred 
at room temperature for 16 h. The resulting solution was 
cooled in an ice bath, and 6 M HCl (100 mL) was added. This 
mixture was stirred at room temp 5 h and concentrated to about 

10 ^Lt' k"'''^^ "^^ concentrated solution was 

10 partitioned between EtsO and water. The organic layer was 

^S'ThS"^ I -"^-«^"ently reacidified 

with 6 M HCl and extracted several times back into Et20 
These Et20 washes were dried over Na2S04, filtered, and 
evaporated to yield a beige solid (20.4 g. 85%) . 1hnmr(CDC13) 
6:8.01 (dd, IH, J=7.3. J.=1.4), 7.53 (dd, IH, J=7.7, J.=l i, 
7.43 (td. IH, J=7.3. J.=1.8). 7.34 (td, IH, J=7.3, J.=l 5) 
6.22 (s, 2H), 2.50 (s, 3H) . 

Part B: Preparation of 2-fbis(tert-butoxycarbonyl)aminoJ-5- 
^ 0 bromopyr imidine . 

Sodium hydride (5.06 g, 60%, 127 mmol) was added in 2 
portions to 2-amino-5-bromopyrimidine (10.0 g, 57 mmol) in dry 
THF (500 mL) at O'C. After stirring 30 min, di-t-b«tyl 
dxcarbonate (27.6 g, 126 mmol) was added. The resulting 
mixture was refluxed 17 h, quenched carefully with water, and 
concentrated. The concentrated mixture was diluted with EtOAc 
and extracted with water. The combined aqueous layers were 
extracted with BtOAc. All of the organic layers were 
combined, dried over Na2S04, filtered, and evaporated. The 
crude product was chromatographed on silica gel (10-15% 
EtOAc/hexanes) to yield the desired product (15.48 g. 72%) 
1HNMR(CDC13)5: 8.78 (s, 2H) . 1.47 (s. ISH) . ^' 

35 Parte: Preparation of 2- [bis (tert-butoxycarbonyl) amino] -5- 
(2 • -methyl thiophenyl )pyrimidine . 
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2- [Bis (tert-butoxycarbonyl) amino] -S-bromopyrimidine (2 . 00 
g, 5.3 mmol) was dissolved in benzene (130 itiL) . 2- 
methylthiophenylboronic acid (2.24 g, 13.3 mmol), aq. sodium 
carbonate (13 mL, 2. CM, 26 mmol), tetrcd>utyl ammonixam bromide 
(86 mg, 0.26 mmol), and 

bis (triphenylphosphine) palladium (II) chloride (190 mg, 0,27 
mmol) were added, and the resulting mixture was purged with 
vacuum and argon and then refluxed 17 h. The cooled mixture 
was diluted with EtOAc and water. The layers were separated, 
and the organics were dried over Na2S04, filtered, and 
evaporated. The crude product was chromatographed on silica 
gel (50% EtOAc/hexanes) , evaporated, and chromatographed a 
second time on silica gel (30-50% EtOAc/hexanes) to yield the 
desired product (2.13 g, 96%). iHNMR(CDCl3)5: 8.81 (s, 2H) , 
7.41 (m, 2H), 7.25 (m, 2H) , 2.39 (s, 3H) , 1.49 (s, 18H) . 

Part D: Preparation of 2- [bis (tert-butoxycarbonyl) amino] -5- 
(2 • -methylsulf onylphenyl)pyrimidine . 

2- {Bis (tertbutoxycarbonyl) amino] -5- (2 ' - 
methylthiophenyDpyrimidine (2.13 g, 5.1 mmol) was dissolved 
in MeOH (20 mL) and cooled to 0°C. In a separate beaker, a 
solution of Qxone (5.49 g) was generated hy dilution to 27 mL 
with water. A portion of this solution (17 mL, 5.6 mmol) was 
removed and adjusted to pH 4.2 with sat. Na3P04 solution (4.7 
mL) . This mixture was added to the reaction and stirred 23 h 
at room temp. The resulting mixture was diluted with water 
and extracted with CHCI3 . The organics were combined, washed 
with water and brine, dried over Na2S04, filtered, and 
evaporated. The crude product was chromatographed on si-l-ica 
gel (50-100% EtOAc/hexanes) to yield the sulfone (1.28 g, 
56%). 1HNMR(CDC13)5: 8.81 (s, 2H) , 8.28 (dd, IH, J=7.6, 
J'=1.4), 7.72 (m, 2H), 7.39 (dd, IH, J=7.3, J'=1.4), 2.76 (s, 
3H), 1.50 (s, 18H) . 

Part E: Preparation of 2-amino-5- (2 • - 
methylsulf onylphenyl ) pyrimidine hydrochloride . 
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2- iBis (tertbutoxycarbonyl) amino] -5- (2 • - 
methylsulfonylphenyDpyrimidine (1.28 g, 2.8 mmol) was 
suspended in HCl/dioxane (10 mL. 4.0 M) and stirred 20 h at 
roon, tenp. The resulting mixture was triturated with Et20 and 
5 filtered to yield a white solid (772 mg, 95%). iHNMR(CDCl3 * 
few drops MeOD)5: 8.53 (s, 2H) . 8.22 (dd, IH. J=7.7 J-l g) 
7.77 (m. 2H), 7.40 (dd. IH, J=7.4. J.=1.5). 2.94 (s. 3H) 

Part F: Preparation of 1- (3-cyanophenyl) -3-methyl-5- ( [5- (2 • 
10 methylsulf onylphenyl ) pyrimid-2 -yl ] aminocarbonyl ) pyrazole . 

addedTT,r°"^' "^'^ ^ '2 

t??0 ^'-^^-^-°P^-"y^)-3-ethylpyrazole-5-carboxylic acid 

(300 mg. 1.3 .^.ol) in CH2CI2 (5 mL) and stirred under argon 

15 forl20min. The resulting solution was evaporated and 

redxssolved in CH2CI2 (5 mL) . 4-Dimethylaminopyridine (480 
mg, 3.9 mmol) and 2-amino-5- {2 

methylsulfonylphenyDpyrimidine hydrochloride (377 mg i 3 
mmol) were added and stirred at room temp under argon's days 
l^J:'^'^^ reaction was chromatographed on silica gel (2-5% 
MeOH/CHCl3) to yield crude product, which was redLsolvefin 
CHCI3 and extracted with 1 M HCl. The organics were dried 
over Na2S04. filtered, and evaporated to yield clean product 
(486mg. 80%). lHNMR(CDCl3)5: 8.69 (s. 2H) . 8.64 (s. IH) 8 25 
^5 (dd IH. J=7.7, J.=1.5), 7.84 (m. IH) . 7.73 (m. 4H) . 7.55 (t. 
IH. J=7.6). 7.35 (dd. IH. J=7.3. J.=1.4). 6.79 ,s. IH) . 2.80 
(s, 3H), 2.42 (s, 3H). 
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Part G: Preparation of 1- (3-amidinophenyl) -3-„,ethyl-5- ( [5- 
(2'-methylsulfonylphenyl)pyrimid-2-yl]aminocarbonyl)pyrazole 
trxfluoroacetate. and 1- (3-aminocarbonylphenyl) -3-methyl-5- 
( [5- (2 • -methylsulf onylphenyl) pyrimid-2 - 
yl J aminocarbonyl ) pyrazole . 

1- (3-cyanophenyl) -3-raethyl-5- ( [5- (2 • - 

mg. 1.0 mmol) was dissolved in dry CHCI3 (15 mL) and dry MeOH 
(5 mL) and cooled to O'C. HCl (g) was generated by the 
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addition of H2SO4 (45 mL) to NaCl (480 g) over 30 min, and 
bubbled into the reaction. The generator was removed, and the 
reaction was sealed and placed- in the refrigerator (4'C) for 
18 h. The reaction was evaporated and redissolved in dry MeOH 
(15 mL) . Ammonium carbonate (487 mg, 5.1 mmol) was added and 
the reaction was stirred for 20 h at room tenp, and 
evaporated. The crude product was dissolved/suspended in a 
mixture of MeCti, water, TFA, DMSO, and MeOH. The soluble 
portion was purified by prep HPLC on a C-18 reverse phase 
column (10-70% MeCN/H2O/0.05% TFA) to yield the desired 
amidine as its TFA salt (0.31 g, 51%). iHNMR(DMSO) 5: 11.38 (s, 
IH), 9.39 (s, 2H), 9.00 (s, 2H) , 8.67 (s, 2H) , 8.10 (dd, IH, 
J=8.1, J'=1.5), 7.92 (m, IH) , 7.74 (m, 5H) , 7,49 (dd, IH, 
J=7.3, J'=l.l), 7.06 (s, IH), 3.03 (s, 3H) , 2.29 (s, 3H) . 
HRMS calc. for C23H22N7O3S: 476.1505; found, 476.1529. A 
second product was isolated from the prep HPLC and combined 
with the insoltible solid from above for pxirification on silica 
gel (10% MeOH/CHCl3). The crude amide was suspended in 
toluene and filtered. The white solid thus obtained was the 
desired amide (52 mg, 11%). lHNMR{DMSO) 5: 11.33 (s, IH) , 8.64 
(s, 2H), 8.08 (m, 2H) , 7.92 (s, IH) , 7.77 (m, 3H) , 7.48 (m, 
4H), 6.95 is, IH), 3.01 (s, 3H) , 2,27 (s, 3H) . HRMS calc. for 
C23H21N6O4S: 477.1345; found, 477.1350. 



Sxample 116 

1- (3- (N-aioinoamidino) phenyl ) -a-metfayl-S* t (2' -tert- 
butylaminosulfonyl- [1^1'] -biphen-4-yl ) aminocarbonyl]pyrazole, 

tri£luoroacetic acid salt 

1- {3-Cyanophenyl) -3-methyl-5- [ (2 ' -tert- 
butylaminosulfonyl-- [1, 1 • ] -biphen-4-yl) aminocarbonyljpyrazole 
(150 mg) was dissolved in anhydrous CH3OH and cooled to 0*C. 
Anhydrous HCl was bubbled through the rxn for 15 minutes. The 
resulting solution was allowed to warm to rt over 18 hrs. The 
mixture was concentrated in vacuo , LRMS (M+H)+=489 
C25H23N5O4S1 . 50 mg was dissolved in 10 mL of anhydrous CH3OH. 
Hydrazine (0.10 mL) was added and the resulting mixture was 
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stxrred at rt for 4 hours. The mixture was concentrated under 
vacuo. Purification was done by HPLC yielding 2.5 mg (98% 
purity by HPLC). HRMS for C28H31N7O3S1 (M+H)- calc. 490.162947 
found 490.164868. 1hNMR(CD30D)6: 1.02 (s, 9H) , 2.38 (s. 3H) 
6.94 (s, IH), 7.305 (d, 1H,-J= 7.69 Hz). 7.53 (t, IH. 7.69 ' 
Hz). 6.64-7.85 (m 7H) , 8.085 (d, IH, J= 8.06 Hz). 

Example 117 

1- (3- (M-ainixioamidiaOpheiarl) -3-inethyl-5- 1 (2 ' -aminosulf onyl- 
Il,l•l-biphaa-4-yl)«iaocarboByl]pyrazole, trifluoroacetic 

acid salt 

3- [4- (2- {N-butylaminosulfonyl)phenyl) aminophenyl-3- 
methyl-5-carboxypyrazole]cyanophenyl (1.0 g) was dissolv,.ri 
15 anhydrous CH3OH and cooled to O'C."^ A^ydrous Sci ;:rb:2bled 
through the xxn for 15 minutes. The resulting solution was 
allowed to warm to rt over 18 hrs. The mixture was 
concentrated in vacuo . LRMS (M+H).=489 C,,H^,U^o,S, . 300 mg 
was dissolved in 10 mL of anhydrous CH3OH. Hydrazine (0.023 
20 mL) was added and the resulting mixture was stirred at rt for 
hours. The mixture was concentrated under vacuum. 
Purification was done by HPLC yielding 23 mg (98% purity by 
HPLC). HRMS for C24H23N7O3S1 (M+H)* calc. 546.228735. found 
546.228088. 1hNMR(CD30D)5: 2.38 (s, 3H) . 6.94, (s. IH) , 7.31 
!5 (d. IH, J= 7.33 HZ). 7.495 (d. 2H. J= 7.33 Hz). 7.59-7.86 (m 
7H) . 8.08 (d, IH. J= 7.69 Hz) . 
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Bxanple 118 

1- <3-(N-»»thyl-N-hydrojcyainidiao)phei^l)-3-methyl-5- t{2'-t- 
butyla«iao«llfo^yl- II, 1 • J -blphen-4-yl)aminocarbo,vlj pyrazole, 

trifluoroac«tic acid salt 

3- [4- (2- (t-butylaminosuf onyl)phenyl)araino phenyl-3- 
methyl-5-carboxypyrazole]cyanophenyl (300 mg) was 
dissolved/suspended in 25 mL of CH3OH. Triethylamine (0.098 

n>L) added along with N.N-methylhydroxylamine hydrochloride 
(0.048 g). The reaction was stirred at 50 "c for 15 hours The 
mixture was concentrated under vacuo. Purification was done 
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on silica gel using 10% CH3OH/CH2CI2 as the eluent yielding 
360 mg, HRMS for C29H32N6O4S1 (M+H)* calc. 561.228401, found 
561.22987. lHNMR(CD30D)8: 1.02 (s, 9H) , 2.38 (s, 3H) , 3.40 (s, 
3H), 3.62 (s, IH), 6.96 (s, IH) , 7.305 (d, IH, J= 7.69 Hz), 
7.42 (d, 2H, J=8.79 Hz), 3.53 (t, IH, J= 8.06Hz), 7.60 (t, 
IH, J= 7.32 Hz), 7.65 (d, 2H, J= 8.06 Hz), 7.70-7,78 (m, 4H)., 
8.085 (d, IH, J= 7.69 Hz) . 

Example 119 

1- (3- (N->iiiethylainidino)phenyl) -3<-iiietfayl-5- [ (2 ' -tert- 
btttylaminosulfonyl- [1^ 1 • J -biph©n-4-yl)aiiiinocarbanyllpyra2olo, 

tri£luoroacetic acid salt 

1- (3- (N-Methyl-N-hydroxy-amidino) phenyl) -3-inethyl-5- [ (2 ' - 
n-butylaminosulfonyl- [1, 1 ' ] -biphen-4-yl) aminocarbonyljpyrazole 
(300 mg) was dissolved in acetic acid (25 iiiL) . 
Trifluoroacetic anhydride (0.106 mL) was added and the 
reaction was stirred at rt for 35 minutes. 10% Pd/C (300 mg) 
was added and the reaction vessel was placed on the Parr 
Shaker (50 psi H2) for 17 hours. The reaction was filtered 
through C-lite and the mixture was concentrated under vacuum. 
Purification was done by HPLC yielding 33 mg (97% purity by 
HPLC). HRMS for C29H32N6O3S1 (M+H)+ calc. 545.233486, found 
545.233079; lHNMR(CD30D)8: 1.02 (s, 9H} , 2.38 (s, 3H) , 3.09 (s, 
3H), 6.94 (s, IH), 7.30 (d, IH, J= 7.33 Hz), 7.425 (d, 2H, J= 
8.42 Hz) 7.50 (t, IH, J= 7.69 Hz), 7.57-7.64 (m, 3H) , 7.685 
(d, IH, J= 7.32 Hz), 7.73-7.77 (m, 2H) , 7.87 (s, IH) , 8.085 
(d, IH, J= 7.70 Hz) . 

Escanple 120 

1- (3- (N-methylamidi no ) pheiyl ) -3-methyl-5- [ (2 ' -aminosul£o2iyl- 
[!#!•] -biphen-4-yl) aminocarbonyllpyrazole, trifluoroacetic 

acid salt 

1- (3 ' - (N-Methyl-N-hydroxy-amidino) phenyl) -3-methyl-5- 
[ (2 ' -n-butylaminosulfonyl- [1,1'] -biphen-4- 
yDaminocarbonyDpyrazole (347 mg) was dissolved in 
trifluoroacetic acid (10 mL) and stirred at 50 'C for 1 hour. 
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The mixture was concentrated in vacuo (346 mg) . lrms for 
C25H24N6O4S1 (M+H)-=505. This material (346 mg) was dissolved 
in acetic acid (100 mL) . Trifluoroacetic anhydride (0.116 mL) 
was added and the reaction was stirred at rt for 35 minutes 
10% Pd/C (300 mg) was added- and the rxn was placed on the Parr 
shaJcer (50 psi H2) for 18 hours. The reaction was filtered 
through Celite and the mixture was concentrated in vacuo . 
Purification was done by HPLC yielding 80 mg (98% purity by 
HPLC). HRMS for C25H24N6O3S1 (M+H)+ 6alc. 489.172971, found 
489.172971; 1HNMR(CD30D)5: 2 .38 (s. 3H) , 3.08 (s. 3H) . 6.94 (s, 
IH), 7.31 (d, IH, J= 7.33 Hz). 7.395 (d, 2H, J= 8.79 Hz) 7 5l' 
(t, IH, J= 7.32 H2). 7.57-7.68 (m, 6H) . 8.085 (d, IH. J= 7 47 
Hz) . 



Bxanqple 121 

1- (3-amidiaoph€aiyl)-5- [ {2 • -aaiaosulf onylphaiyl)pyridin-2- 
yllaiBincKsarbonylltotrazole, trifluoroacetic acid salt. 

The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously (Example 24) • 
iHNMR(raiSO) 5:8.40-6.95 (m, IIH) ; 9.25 (s, IH) ; 9.50 (s.' IH) ; 
11.55 (s, IH). MS (ESI) 464.17 (M+H)+. 



122 

1- (3-aninoceurbonylpheivl) -5- { [5- (2 • - 
a«iao8ul£oi»ylpheiiyl)pyriain-2-ylJaiiilnocarbonyl)tetrazolo 

The title confound was prepared as colorless crystals 
following the standard Pinner followed by hydrolysis and 
purification protocols outlined previously; Ihmmr(dmsO) 5: 
8.40-7.39 (m. IIH) ; 11.55 (s. IH) . MS (ESI) 465.11 (M+H)+. 

Bxaaple 123 

1- (3-amldlnophonyl) -5-{ [5- (2 • -trif luoromethylphea-1- 
yl)pyrldin-2-yllaniz>ocarboiiyl)tetjcazole, trifluoroacetic add 

salt'- 
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The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; ^mJMRCDMSO) 5: 
8.40-7.49 (m, IIH) ; 9.25 {s, IH) ; 9.5 {s, IH) ; 11.60 (s, IH) ; 
MS (ESI) 453.20 (M+H)+. 

Bxainple 124 
1- (3-ainidlnophai^l) -5- [ (4 * -broanophen-l-yl) 
aminocarbooylltetrazole, trlfluoroacetic acid salt 

The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; ^HNMR{DMSO) 5: 
8.20-7.55 (m, 8H)-; 9.20 (s, IH) ; 9.5 (s, IH) ; 11.55 (s, IH) ; 
MS (ESI) 386.03 (M+H)+. 

Exanqple 125 

1- (3-aiDizK)carbonylpheziyl) -5- { [5- (2 < -tri£luoraiiie^l^lphen-l«» 
yl)pyridin-2-yl] aadaocarboqyl } tetrazole 

The title conpound was prepared as colorless crystals 
following the standard Pinner followed by hydrolysis reaction 
sequence and purification protocols outlined previously; 
iHNMRCDMSO) 6:8.40-7.50 (m, IIH) ; 11.60 (s, IH) . MS (ESI) 
454.12 (M+H) + . 

EsaanplB l26 

5- (3-ainidinpphonyl) -1- [ (2 • -trif luoramethyl- [1^ 1 • ] -biphen-4- 
yl) methyl] tetrazole, trlfluoroacetic acid salt 

Part A- Preparation of N- {4-bromophenylinethyl) -3- 
cyanobenzamide . 

4-Bromobenzylamine HCl (3.36 g, 15.1 mmol) was dissolved 
in CH2CI2 (100 mL) , Triethylamine (8.4 mL, 60 mmol) was added 
followed by.3-cyanobenzyl chloride (2.50 g, 15.1 itimol) . The 
mixture was stirred at room temperature under ^N2 for 15 min. 
It was diluted with CH2CI2 and washed with water and brine. 
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The CH2C12 solution was dried over MgS04 and concentrated to 
3.5 g of the desired product. 1hnmr(CDC13)5: 4.60 (d, 2H) ; 7.o 
(s, IH); 7.20 to 8.20 (m, 8H) . MS (DCI-NH3) 315 {M+H) + . 

Part B. Preparation of 1- (4-bromophenylinethyl) -5- (3- 
cyanophenyl ) tetrazole . 

The material from Part A (3.2 g, 10 mmol) was dissolved 
in CH3CN (100 mL) and NaN3 (0.7 g, 10 mmol) was added. The 
mixture was cooled in an ice bath and triflic anhydride (1.7 
mL, 10 mmol) was added. Then, the ice bath was removed and 
stirred at room temperature under N2 overnight. The reaction 
mixture was diluted with EtOAc and washed with water and 
brine, it was dried over MgS04, concentrated, and 
chromatographed on silica gel (CH2CI2) to give 2.0 g of the 
desired product. 1hnMR(CDC13)5: 5.60 (s, 2H) ; 7.05 to 7.90 (m 
8H). MS (NH3-CI) 340, 342 (M+H) + . 

Part C. Preparation of 5- (3-cyanophenyl)-l- [ (2 
20 trif luoromethyl- (1,1'] -biphen-4-yl) methyl] tetrazole. 

The material from Part B (0.36 g, 1.O6 mmol), and 2- 
trif luoromethyl phenylboronic acid (0.24 g, 1.26 mmol) were 
dissolved in benzene (30 nL) . The mixture was stirred at room 
25 temperature and bubble N2 for 30 min. Then K2CO3 (2 mL of 2 
M, 4 mmol), tetrabutylammonium bromide (50 mg. 0.15 mmol) and 
tetra)cis(triphenylphosphine) -palladium (0) (200 mg, 0.17 mmol) 
were added. The mixture was refluxed under N2 for 4 hours. 
The solvent was removed. The residue was dissolved in CH2CI2 
and washed with water and brine, it was dried over MgS04, 
concentrated, and chromatographed on silica gel (eluted with 
CH2CI2) to give 0.41 g of the desired product. ^HNMR (CDC13) & 
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5.70 (s. 2H); 7.10 to 7.85 (m. 12H) . MS (NH3_CI) 406.1 
(M+H) + . 

Part D. Preparation of 5- (3-amidinophenyl) -1- ( (2 •- 
trif luoromethyl- [1. 1 ■ ] -biphen-4-yl) methyl] tetrazole. 
trifluoroacetic acid salt. 
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The material from part C was dissovled in 10 mL anhydrous 
CHCI3 and 10 mL anhydrous CH3OH. The mixture was cooled in an 
ice bath and HCl gas was b\±>bled in until the solution was 
satiirated. The reaction mixture was sealed and kept at 0^*0 for 
12 h. The solvent was removed and the solid was dried under 
vacuum. The resulting solid was redissolved in 20 mL of 
anhydrous CH3OH and ammonium acetate (0.77 g, lOeg) was added. 
The mixture was sealed and stirred at room temperature for 12 
h. The solvent was removed. The solid was dissolved in 
CH3CN/H2O/TFA and purified by reverse phase HPLC to give 150.0 
mg of the desired product. ^HNMR(DMS0-d6) 6: 5.95 (s, IH) ; 
7.19 to 8.20 (m, 12H) ; 9.35 (s, IH) ; 9.50 (s, IH) . (ESI) 
423.17 (M+H)+. 

Exasoj^lB 127 

1- [ ( 3 -amidixiophenyl) methyl] -3-methyl-5- [ (2 ■ -aminosulfonyl- 
[1^ 1 • 1 -bipheii-4-yl) aminocarbonyllpyrazole, trifluoroacetic 

acid salt 

Part A. Preparation of ethyl 1- [ (3-cyanophenyl) methyl] -3- 
methylpyrazole-5-carboxylate . 

To a solution of ethyl 3-methylpyrazole-5-carboxylate 
(2.0 g, 13.0 mmol) in 50 mL of dimethyl formamide was added 3- 
cyanobenzyl bromide (2.54 g, 13.0 mmol) and potassium iodide 
(6.46 g, 38.9 mmol). The resulting mixture was allowed to 
stir at SS^C for 16 h. The reaction mixture was cooled to 
room temperature, diluted with ethyl acetate, washed with 
saturated aq. sodiijm thiosulfate (2 times) and brine (2 
times), dried (MgS04) and concentrated in vacuo . The residue 
was purified by flash chromatography (elution with 1:1 
hexanes /ethyl acetate) to give 2.5 g (71%) of the title 
compound. MS (ESI) 270 (M+H) + . 

Part B . Preparation of 1 - [ { 3 -cyanophenyl ) methyl ] -3 - 
methylpyrazole-5-carboxylate . 
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To a solution of ethyl l-[ (3-cyanophenyl)„,ethyl] -3- 
methylpyrazole-5-carboxylate (2.37 g. 8.80 ™nol, in 20 no. of 
methanol and 20 m, of water was added sodium hydroxide (0 70 
g, 17.6 imnol) and the resulting solution was stirred at room 

Hr^rrV'"- "^^^ '"-^-^ -i<^ifie<i With 10% a, 
HCl. dxluted w.th ethyl acetate, washed with brine (2 times) 
drxed (MgS04, and concentrated in .acuo to afford the titll' 

0 

Part c. Preparation of 1- [ (3-cyanophenyl)methyl] -3-methyl-5- 
l (2 - Cert-butylaminosulf onyl- [1, i ■ j -biphen-4- 
yl ) aminocarbonyl ] pyrazole . 

' To a solution of 1- [ (3-cyanophenyl) methyl] -3- 

methylpyrazole-S-carboxylate (1 80 a 7 4fi mm^T v • 

""-^ vJ-.ou g, /.46 mmol) m 20 mL of 

<iunethylformamide was added (2 • -tert-butylaminosulfonyl- 
f 1. 1 • ] -biphen-4-yl)amine (2.50 g. 8.21 mmol). benzotriazol-1- 
yloxytrxs(dimethylamino)phosphonium hexaf luorophosphate (BOP 
reagent, 4.95 g, 11.19 mmol) and triethylamine (I.13 g n „ 
n»nol) . The resulting mixture was stirred at 60Oc for 16 h" 
The reaction was allowed to cool to room temperature and then 
was dxluted wxth ethyl acetate, washed with brine ,4 times) 
drxed (MgS04) and concentrated in vacuo. The residue was 
purxfied by flash chromatography (elution with 1-1 
hexanes/ethyl acetate) to afford 1.9 g (49%) of the title 
compound. MS (ESI) 528 (M+H)+. 

Part D. Preparation of l-I (3-amidinophenyl)methyl]-3-^.ethyl- 
5- [ (2 -amxnosulfonyl- [ 1 . l ■ j -biphen-4- 
yDaminocarbonylJpyrazole. trifluoroacetic acid salt. 

To a solution of l" f (3-cyanophenyl)methyl] -3-methyl-5- [ (2 • - 
U.77 g 3 35 mmol) xn 40 mL of methyl acetate was added anhydrous 

"en h i "^'^ • - 0^ 

Then anhydrous HCl was bubbled through the solution for 15 

n-nutes. The solution was stoppered and allowed to stir overnight 
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at room tenperature. The volatiles were removed in vacuo. The 
residue was dried under high vacuum for 1 hr. The residue was 
then dissolved in 100 mL of anhydrous methanol. Ammonium 
carbonate {1.93 g, 20.21 mmol) was added and the reaction was 
stirred overnight at room temperature. The volatiles were removed 
in vacuo and the residue was purified by preparative HPLC (C18 
reverse phase column, elution with a H2O/CH3CN gradient with 0.5% 
TFA) to yield the title compound as a white powder. MS (ESI) 489 
(M+H) + . 

EacajDple 128 

1- [ (4-Amidinophenyl)iiiethylJ-3-inethyl-5- [ (2 ' -aminosulfoxiyl- 
[!,!•] -biphen-4-yl) andnocarbonyllpyrazole, trif luoroacetic 

acid salt 

Part A. Preparation of ethyl l-[ (4-cyanophenyl) methyl] -3- 
methylpyra2ole-5-carbo3^1ate . 

Ethyl-3-methylpyrazole-5-carboxylate (2.50 g, 16.21 mmol) 
was allowed to react with 4-cyanobenzyl bromide (3.18 g, 16.21 
mmol) and potassium iodide (8.07 g, 48.65 mmol) to afford 3.1 
g (70%) of the title compound. MS (ESI) 270 (M+H) + . 

Part B. Preparation of 5-carboxy-l- [ (4-cyanophenyl) methyl] -3- 
methylpyrazole , 

Ethyl-1- [ (4-cyanophenyl)methyl] -3-methylpyra2ole-5- 
carboxylate (2.96 g, 10.99 mmol) was converted into 2.4 g 
(91%) of the title conpotmd following the procedure outlined 
previously; MS (ESI) 242 (M+H) + . 

Part C. Preparation of 1- t (4-cyanophenyl)methyl] -3-methyl-5- 
I (2 • - tert-butylaminosulfonyl- [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl ] pyrazole . 

5-carboxy-l- [ (4-cyanophenyl)methyl] -3-methylpyrazole-5- 
carboxylate (2.29 g, 9.49 mmol) was converted into 2.0 g (40%) 



165 



W091W8269 PCT/US97fl2i»5 

Of the title compound following the procedure outlined 
previously; MS (ESI) 528 (M+H)+. 

Part D. Preparation of 1- 1 (4-amidinophenyl) methyl] -3-inethyl-5- 
5 [ (2 • -aminosulfonyl- [1. 1 • ] -biphen-4-yl)aininocarbonyl]pyra2ole, 
trifluoroacetic acid salt. 

1- f (4-cyanophenyl)inethyl ] -3-methyl-5- ( (2 • - tert- 

l>"tylaminosulfonyl-Il,l']-biphen-4-yl)aininocarbonylJpyra2ole (0 78 
10 g, 1.47 nunol) was converted into the title compound following 
methods described previously; MS (ESI) 489 {M+H)+. 
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Bxanple 129 

1- O-aaidinophenyl) -2- [ (2 ' -aninosulf oi^l- u, 1 • J -biphen-4- 
yDamiaocarbonylJiaidazole, trifluoroacetic acid salt 

Part A: S-Fluorobenzonitrile (4.84 g, 40 mmol) was heated 
With imxdazole (2.72 g, 40 mmol) in the presence of K2CO3 
in DMP at lOOOc for 8 hours to afford the coupled product 
as a white solid in quantitative yield. 1hnmR(CDC13)5: 
7.89 (s, IH). 7.70 (d. J=0.8H2. IH) , 7.58-7.58 (m. 3H) , 
7.30 (d, J=1.0 H2, IH), 7.26 (s. IH) ; LRMS: 170 (M+H)+'. 

Part B: Product from part A (1.52 g. 9 mmol) was slowly 
treated with n-BuLi (1.6 M. 6.3 mL) in THF (60 mL) at - 
780C for 40 ndnutes and was then slowly quenched with 
chloromethylformate (942 mg, 10 mmol) at this teirperature . 
The resulting mixture was stirred at -780c and wanned to 
room temperature over 2 hours. Then poured into water and 
30 ethyl acetate. The organic layer was separated and washed 
with water, brine, and dried over MgS04. After removal of 
the ethyl acetate, a residue was purified by column 
chromatography with ethyl acetate and methylene chloride 
(1:1) to afford the 2-imidazolylphenylethylester 
35 derivative (1.33 g, 65%) as a white solid. 1hnmR(CDC13)5: 
7.80-7.77 (m, IH) , 7.65-7.61 (m, 3H) , 7.33 (s, IH) , 7.20 
(S, IH); LRMS: 228 (M+H) + . 
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Part C: To a stirred solution of 4- t (o-S02tBu) - 
phenyl] aniline (304 mg, 1 ininol) in CH2CI2 (20 mL) was 
slowly added trimethylaliminum (2M in hexane, 1 mL) at O^C 
and the resulting mixture was wanned to room tenperature 
over 15 minutes. The product from part B in CH2CI2 (5 mL) 
was added dropwise and the resulting mixture was refluxed 
for 2 hours. The mixture was quenched with water, diluted 
with ethyl acetate and filtered through Celite. The 
organic layer was separated, washed with water, brine and 
dried over MgS04. After removal of the ethyl acetate, a 
residue was purified by column chromatography with ethyl 
acetate and methylene chloride (1:1) as eluent to afford 
the coupled product (260 mg, 52%) as a white solid. 
lHNMR(CDCl3)5: 9.41 (s, IH) , 8.15 (dd, J=7 . 7 Hz, J=1.5 Hz, 
IH), 7.78 (dd, J=7.3 Hz, J=l.l Hz, IH) , 7.74-7.57 (m, 6H) , 
7.55 (td, J=7.7 Hz, J=l.l Hz, IH) , 7.49 (dd, J=8.8 Hz, 
J=1.8 Hz, 2H), 7.29 (dd, J=8.1 Hz, J=1.5 Hz, IH) , 7.28 (d, 
J=0.8 Hz, IH), 7.22 (d, J=0.8 Hz, IH) , 3.64 (s, IH) , 0.99 
(s, 9H); LRMS: 500.1 (M+H)+. 

Part D: Standard Pinner amidine and purification methods 
then afforded the titled product (120 mg, 50%) : 
1hnmR(CD30D)8: 8.08 (dd, J=7.7 Hz, J=l.l Hz, IH) , 7.91-7.88 
(m, 2H), 7.83 (dd, J=8,4 Hz, J=1.5 Hz, IH) , 7.74 (t, J=8.0 
Hz, IH), 7.65 (d, J=8.4 Hz, 2H) , 7.58 (dd, J=7.3 Hz, J=l.l 
Hz, IH), 7.50 (s, 2H), 7.39 (d, J=8.4 Hz, 2H) , 7.32 (s, 
IH), 7.30 (dd, J=7.3 Hz, J=l.l Hz, IH) ; ESMS: 461 (M+H) + 

Sxample 130 

1- (3-amidinophexiyl) -4-2iiathyl-2- [ (2 ' -aminosulf oziyl- [1, 1 • J - 
blphen-4-yl ) aminocarbonyl] imidazole 

Ethyl-1- (3-cyanophenyl) -4-methyl-imidazolyl-2- 
carboxylate was prepared following the standard coupling 
procedure outlined previously. This was coupled following 
the standard Weinreb conditions ( trimethylaluminum) and 
subjected to the Pinner amidine reaction protocols 
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followed by usual methods of purification to afford the 
title con5)o\ind as colorless crystals. 1hnmR(CD30D)5: 8.09 
(dd, J=8.1 Hz, J=1.1H2. IH), 7.89 (t. J=1.5 Hz, IH) , 7.87 
(d. J=1.8 Hz, IH), 7.81-7.78 (m, IH) , 7.72 (t, J=8.1 Hz, 
IH), 7.64 (d, J=8.4 Hz, 2H) . 7.57 (dd, J=7.7 Hz, J=1.5 Hz, 
IH), 7.50 (td, J=7.7 HZ, J=1.5 Hz, IH) , 7.38 (d, J=8.4 Hz.' 
2H), 7.30 (dd, J=7.7Hz, J=1.5 Hz, IH) , 7.25 (s, IH) , 2.33 
(s, 3H); "c NMR (CD3OD) 5: 167.73, 158.04. 143.04, 141.49. 
140.47, 139.62, 138.64, 137.53. 133.65, 133.45 132.93, 
132.76, 132.35, 131.25, 130.55, 129.09, 128.74, 128.63, 
126.69, 120.87, 13.27; ESMS: m/z 475.19 (M+H, 100); H^. 
calcd. for C24H23N6O3S1 475.1552 found 475.1548. 

Example 131 

^" (3-aaidlappheivl) -5-chloro-4-methyl-2- 1 (2'- 
aminosttlf omrl- II, 1 • 1 -biph«i.4-yl) amiaocaxbonyl J inidazole 

Chlorination of ethyl-1- {3-cyanophenyl) -4-inethyl- 
iinidazole-2-carboxylate with NCS in refluxing 
carbontetrachloride afforded the 5-chloroimidazole 
derivative which was then subjected to the Pinner amidine 
reaction protocols followed by usual methods of 
purification to afford the title compound as colorless 
crystals (145 mg. 34.8%). 1hnmR(CD30D)5: 8.07 (d, J=7.7 
Hz, IH), 7.96 (d, J=7.3 Hz, IH) , 7.82 (s. IH) . 7.78 (d. 
J=7.7 HZ, IH), 7.73 (d, J=8.1 Hz, IH) , 7.61 (d, J=8.5 Hz. 
2H). 7.57 (d, J=8.8 Hz, IH) , 7.49 (t, J=7.7 Hz. IH) , 7.37 
(d, J=8.4 Hz. 2H). 7.29 (d, J=7.^ Hz, IH) , 2.32 (s.'sH); 

NMR (CD3OD) 6: 167.63, 157.41.143.05, 141.47, 139.26, 
138.46, 138.32, 137.59, 135.51,134.27, 133.63, 
132.91,131.48, 131.22, 130.84, 129.98, 128.74, 
128.61,128.43, 120.98, 12.22; ESMS: in/2 509.1 (M+H, 100); 
HRMS; calcd. for C24H22CI1N6O3S1 509.1163 found 509. 1172 ! 

Baeanple 132 

5- O-amidinophenyl) -2-methyl-4- 1 (2 ' -aaiaosulf oi^l- II, i . j . 
bi|^ieii-4-yl) aminocarbo^yl] imidazole 
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Part A: Ethyl-2-methyl-4-(3'cyano)phenyl-5-carboxylate was 
prepared via the reaction of ethyl-2-bromo- (3- 
cyano)benzoylacetate and ammonium acetate in acetic acid in 
20% yield. ^HNMRCCDCla) 5: 10,03 (BS, IH) , 8.25 (bs, IH) , 
8.17 (bd, IH), 7.40 (d, IH). 7.44 (t, IH) , 4.30 (q, 2H) , 2.50 
(s, 3H) , 1.30 (t, 3H) ppm; Ammonia CI mass spectrum 272 (M+H, 
100) . 

Part B: Weinreb coupling of the product from part A with the 
-2'tert-butylaminosulfonyl"l-aminobiphenyl and trimethyl 
aluminum afforded the desired coupled product which when 
subjected to the standard Pinner amidine reaction and the 
usual purification protocols to afford the title conpound as 
colorless crystals; 1hNMR(CD30D)5: 8.29 (s, IH) , 8.10 (dd, 
J^7.9 Hz, J=1.2 Hz, IH), 8.06 (d, J=7.8 Hz, IH) , 7.83 (d, 
J=7.6 Hz, IH), 7.73 (d, J=7.8 Hz, IH) , 7.70 (bs, 2H) , 7.61 
(td, J=7.6 Hz, J= 1.5 Hz, IH) , 7.52 (td, J=7.6 Hz, J=1.5 Hz, 
IH), 7.42 (d, J=6.8 Hz, 2H) , 7.33 (dd, J=7 . 6 Hz, J=1.2 Hz, 
IH) , 2.53 (bs, 3H); ESMS: m/z 475.1 (M+H, 100) for 
C24H22N6O3S1. 



fixaaipleB 133 and 134 
1- O-amidinpphenyl) -3-iBatfayl-5- [ (4 ' - (benziaidazol-l-yDpfaen-l* 
yl)aminocarixsnyl]i^azole and l-(3-a]ninocarbonylphax^l)-3- 
methyl-S- [ (4' - (benzimidazol-l-yl)phen-l- 
yl ) aminocarbonyl ] pyrazole 

Part A. Preparation of N- (4-nitrophenyl)benzimidazole. 

Made a suspension of 1.26 g of 4-bromonitrobenzene and 
0.74 g of benzimidazole in 50 mL of anhydrous 
dimethylformamide. Added 0.94 g of potassium carbonate to 
reaction mixture. Wanned reaction mixture to 80°C for 72H. 
Diluted reaction mixture with 100 mL water and extracted 3 
times with 50 mL ethyl acetate portions. Combined extracts 
and dried. Filtered and concentrated resulting organics in 
vacuo to give the crude product. LRMS (NH3-CI) : 240, (M+H, 
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100). lHNMR(CIX:i3)5: 8.50 (d, 2H, , 8.20 ,s IH) 7 93 , , 

v^ompxex, IH). 7.42 (complex, 2H) . 

^ PartB. P-Parationof N-(4-aini„ophenyl,Wi.idazole. 
Made a suspension of 0:6 g crude N-{4- 
n.trophenyl) Winddazole and a catalytic amount of 10% 
Palladxum on carbon in 20 no. methanol. Placerrellf 
niixture und«»r i ot-^^ v. ^J^^cea reaction 

7 83 , ' -210 m*H. 100), »miBR(IWSO-d6)6: 9.25 (s IH) 

(d. 2H), 6.80 ,d, 2H). 

yl)phen-l-yl)a^oc,rbonyl)pyrazole. 
' -Cue" fdld^s'I'^*'"^""-"'"'^'-^'"-^- =- 

»oi 1 yl)Phen-l-yl)aBi„<,carbonyl)pyr.2ole. 

standard transformation of the ben2onir,-n ■ 
wrt c to the b^za^dina via the eth^ 21' '° 
9 Of the crude henzonitrila to 0 O^Tofte . 
TPA salt aft«^ c,. ^ ^ ".u^ g of the benzamidine bis- 

<'««CI,. Cal=,437.172599 M.„:437.1,3670. iB^R.Jo- 
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d6, 300MHz)5: 10.76 (s, IH) , 9.40 (s, 2H) , 9.02 (s, 2H) , 8.59 
(s, IH), 7.94 (s, IH), 7.88 (d, 2H) , 7.76 (complex, 3H) , 7.64 
(complex, 4H), 7.32 (complex, 2H) , 7.05 (s, IH) , 2.30 (s, 3H) . 

Examples 135 and 136 
1- (3-a2aidinophenyl) -3-iaetiX7l-5- [ (4 ' - (2- 
aietl^liaddazolyl) phenyl )aininocarbonyl]pyrazole and l-(3-. 
axDinocarbonylphonyl) -3-inethyl-5- [ {4 ' - (2- 
mothylimidazolyl ) phenyl ) aminocarbox^l ) pyrazole 

Part A. Preparation of N- (4-nitrophenyl) -2-inethylimida2ole. 

2-Methylimidazole (1.04 g) was treated with 0.56 g 60% 
sodium hydride in an oil dispersion in 60 mL DMF with cooling. 
After 0.33H added 4-bromonitrobenzene in three portions over 
0.5 H. Let reaction mixture warm to ambient teirperature 
overnight. Diluted mixture with 100 mL of l.OM HCl solution 
and extracted three times with 30 mL portions of ethyl 
acetate. Combined extracts and dried over magnesium sulfate. 
Concentrated resulting organics in vacuo . Purified crude 
material by standard chromatographic techniques to give the 
purified product as a crystalline solid. LRMS (NH3-CI) : 204 
(M+H, 100); lHNMR{CDCl3)5: 8.40 (d, 2H) , 7.50 (d, 2H) , 7.05 (d, 
2H), 2.43 (s, 3H). 

Part B. Preparation of 1- (4-aminophenyl) -2-methylimidazole. 

N- (4-nitrophenyl) -2 -me thylimidazole (0.47 g) was treated 
with a catalytic amount of 10% palladium on carbon in 15 mL 
methanol. The mixture was placed under an atmosphere of 
hydrogen. The reaction mixture was stirred for 3H and then 
passed through a 1" celite pad. The resulting filtrate was 
concentrated under reduced pressure to give the title 
compound. LRMS (NH3-CI) : 174 (M+H, 100), lHNMR(CDCl3)5: 7.05 
(d, IH), 6.97 (d, 2h), 6.77 (d, IH) , 6.60 (d, 2H) , 5.34 (s, 
2H), 2.13 (s, 3H). 
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Part C. Preparation of N- O-cyanophenyl) 3-inethyl-5- ( (4 ' -2- 
methylimidazolylphenyl ) aminocarbonyl ) pyrazole . 

To 0.24 g of N-(3-cyanophenyl)-3-methyl-pyra2ole 5- 
carboxylic acid and 20 mL dichloromthane was added 0 14 ^ 
oxalyl chloride and 2 drops DMP. The reaction proceeded 
overnight. Concentration of the reaction mixture and 
Placement under high vacuum gave the crude acid chloride which 
was then coupled to the product of part B under standard 
conditions to afford the title compound isolated as the 
hydrochloride salt. lrmS (ESI):383 (M.H. lOQ, . lHNMR(DMS0-d6) 
8: 10-90 (s, IH). 7.95 ,s, 1„, . 7.90 (d. 2H, . 7.83 (m. 2H) 
7.75 (m, 2H), 7.63 (m. IH) . 7.57 (d, 2H) . 7.10 (s, IH) , 2 49 
(S, 3H), 2.30 (s, 3H). 

Part D. Preparation of l-{3-amidinophenyl)-3-methyl-5-{ (4'-2 
methylimidazolyDphenyDaminocarbonylJpyrazole and l-(3- 
aminocarbonylphenyl) -3-methyl-5- [ (4 ' -2- 

inethylimidazolyl)phenyl)aminocarbonyl]pyrazole. 

The N-{3-cyanophenyl)-3-methyl-5-( (4'-2- 
methylimidazolylphenyl)aminocarbonyl)pyrazole was converted to 
the coresponding benzamidine via Pinner synthesis and 
amidination by subsequent treatment of the imidate with 
25 ammonium carbonate. The crude mixture was then purified by 
standard HPLC technique to give the benzamidine as a white 
solid after lyophilization LRMS (ES+):400 (m+h 100)- hrmq. 
Calc:400.188584. Mass .-400 . 188113 W(OHSO-d. 300^z)TTo 87 
(s, IH). 9.40 (s, 2H), 9.30 (s. 2H) , 7.95 (s, IH) , 7.89 (d. 
2H), 7.80 (m, 2H) , 7.75 (m. 2H) , 7.65 (m. IH) . 7.55 (d. 2H) 
7.05 (s, IH) 2.47 (s. 3H). 2.30 (S, 3H) . The corresponding 

^"Tes!,"".;?''"'"^ " " by-product during purification. 
LRMS (ES.): 401 (M.H) HRMS (NH3-CI) : Calc. 401.172599 Mass- 
410.170225; lHNMR(DMS0-d6, 300MHz)5: 10.77 (s. IH) 8 78 (s 
IH) 8^09 (s, !„,, 7.94 (s, IH) , 7.87 (m. 3H) , 7.^7 (m. IH) , 
7.65 (d. 2H), 7.63 (m. IH) , 7.50 (complex, 3H) , 7.36 (m. 2H) . 
6.95 (s, IH). 2.30 (s, 3H) . 
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Sxanple 137 

1- O-amidinpphexiyl ) -3-motliyl-5- C [4 ' - ( 1, 2 , 4-triazol-2-yl) - 
phenyl] aainocarboivl] pyrazole 

Part A. l-{3-cyanophenyl)-3T=methyl-5- ( (4'-(l,2,4- 
tria2olyl ) phenyl ) aminocarbonyl ) pyrazole . 

The pyrazole acid chloride was generate by standard 
method and coupled to 0.18 g of commercially available 4-{l-N- 
1, 2, 4 -triazolo) aniline using the standard DMAP coupling to 
give the l-{3-cyanoph€nyl)-3-methyl-5-( (4'-(l,2,4-tria2ol-l- 
yl)phenyl) aminocarbonyDpyrazole. The crude product was 
recrystallized from 2:1 methylene chloride to methanol to give 
the product as a white solid. LRMS (NH3-CI) :370 (M+H) , 
lHNMR(DMS0-d6, 300MH2)5: 10.57 (s, IH) , 9.20 (s, IH) , 8.19 (s, 
IH), 7.97 (s, IH), 7.80 (complex, 6H) , 7.65 (t, IH) , 7.00 (s, 
IH), 2.29 (s, 3H). 

Part B. Preparation of 1- (3-amidinophenyl) -3-methyl-5- ( (4 ' - 
(1,2, 4- triazolyl ) phenyl ) aminocarbonyl ) pyrazole . 

Standard transformation of the benzonitrile obtained in part A 
to the benzamidine via the ethyl imidate converted 0.13 g of 
the benzonitrile to the benzamidine bis-TFA salt after 
standard HPLC purification. LRMS {ES+) : 387 (M+H) HRMS (NH3- 
CI) : Calc: 387.168182 Mass: 387.166790; ^HNMR (DMSO-de , 
300Mhz)5: 10.70 (s, IH) , 9.39 (s, 2H) , 9.20 (2, IH) , 9.02 (s, 
2H), 8.19 (s, IH), 7.91 (s, IH) , 7.79 (m, 5H) , 7.70 (m, 2H) , 
7.02 (s, IH), 2.31 (s, 3H). 

ExaiQple 138 
1- O-amidiAOphenyl) -3-iiiethyl"-5- ( (4 ' «- 
cyclohea^lphanyl ) aminocarbonyl ) pyrazole 

Part A. Preparation of 1- (3-cyanophenyl) -3-methyl-5- ( (4 ' - 
cyclohexylphenyl ) aminocarbonyl ) pyrazole . 
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The pyrazole acid chloride was generate in the standard 
method and coupled to 0.19 g of commercially available 4- 
cyclohexylaniline using the standard nWAP coupling to give the 
1- (3-cyanophenyl) -3-methyl-5- { (4' - 

cyclohexylphenyDaminocarbonyl) pyrazole. LRMS (NH3-CI) :385 
(M+H). 402 (M+NH4), 1hnMR(DMS0. 300MH2)5: 10.40 (s, IH) . 7.92 
(s, IH), 7.82 (d, IH), 7.72 (d, IH) , 7.61 (t, IH) , 7.50 (d. 

2H), 7.13 (d. 2H), 6.92 (s. IH) , 3.31 (s, IH) . 2.25 (s, 3H) , 

1.71 (complex. 5H) . 1.13 (conplex, 5H) . 

Part B. Preparation of l-(3-amidinophenyl)-3-methyl-5-( (4'- 
cyclohexylphenyl ) aminocarbonyl ) K^azole . 

Standard transformation of the benzonitrile obtained in 
part A to the benzamidine via the ethyl imidate converted the 
crude benzonitrile to the benzamidine TFA salt. The crude 
product was purified by standard HPLC purification. LRMS 
(ES+): 402 (M+H) HRMS (NH3-CI) : Calc : 402.229386 Mass- 
402.227504 ^HNMRdMSO-dg, 300MH2)5: 10.30 (s. IH) , 9.38 (s. 
2H). 9.07 (s. 2H), 7.90 (s, IH) , 7.77 (m, IH) . 7.69 (m, 2H) 
7.50 (d. 2H), 7.12 (d, 2H), 6.93 (s, IH) . 3.31 (m. IH) , 2.28 
(s, 3H), 1.71 (conplex, 5H) , 1.32 (complex. 5H) . 
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1- (3-amidlnopliaiqrl) -3-«ol*3rl-5- 1 £1, 1' J -biphen-4- 
ylaminocarboi^l ] pyrazole 

Part A. Preparation of 1- (3-cyanophenyl) -3-methyl-5- [ [1, I'j- 
biphen-4 -ylaminocarbonyl ] pyrazole . 



The pyrazole acid chloride was generate by standard 
method and coupled to 0.19 g of commercially available 4- 
aminobiphenyl using standard DMAP coupling to give the l-{3- 
cyanophenyl ) -3 -methyl-5- [[1,1'] -biphen-4- 
35 ylaminocarbonyljpyrazole. LRMS (NH3-CI):379 (M+H). 396 (M+NH4) 
HUMS {NH3-CI): Calc:396. 182436 Mass:396181736. lHNMR{DMS0-d6 • 
300MHz)5: 10.57 (s. IH) . 9.20 (s. IH) . 8.19 (s. IH) . 7 97 (s 



174 



wo 98/28269 



PCT/yS97/22895 



IH). 7.80 (complex, 6H) . 7.65 (t, IH) , 7.00 (s, IH) , 2.29 (s, 
3H) . 

Part B. Preparation of 1- O-amidinophenyl) -3-methyl-5- 
[ [ 1 , 1 ' ] -biphen-4 -ylaminocarbonyl ] pyrazole . 

Standard transformation of the benzonitrile obtained in 
part B to the benzamidine via - the ethyl imidate converted of 
the crude benzonitrile to the benzamidine TFA salt. The 
crude product was purified by standard HPLC purification 
technique. LRMS {ES+) : 396 (M+H) HRMS (NH3~CI) : Calc: 
396.181736 Mass: 396.182436; ^HNMRCDMSO, 300MH2)5: 10.-60 (s, 
IH), 9.40 (s, 2H), 8.99 (s, 2H) , 7.91 (m, IH) , 7.80 (complex, 
5H), 7.61 (m, 4H), 7.41 (m, 2H) , 7.30 (m, IH) , 7.00 (s, IH) , 
2.29 (s, 3H). 

Bxanple 140 
1- O-axnidin^hexiyl) -3~methyl-5- ( (4 ' - 
moxpholinpphenyl ) amixiocarbonyl ) pyrazole 

Part A. l-(3-cyanophenyl)~3-methyl-5-( (4'- 
morpholinophenyl ) aminocarbonyl ) pyrazole . 

The pyrazole acid chloride was generate from the pyrazole 
acid by standard method and coupled to 0.26 g of commercially 
available 4-morpholinoaniline using the standard DMAP coupling 
to give the 1- (3-cyanophenyl) -3-methyl-'5- ( (4 ' - 
morpholinophenyl ) aminocarbonyl ) pyrazole . LRMS (NH3 -CI ) ^ 388 
(M+H), lHNMR(DMSO, 300MHz)5: 10.30 (s, IH) , 7.90 (m, IH) , 7.82 
(d, IH), 7.71 (m, IH), 7.62 (t, 6H) , 7.49 (d, 2H) , 6.89 (s, 
IH), 6.87 (d, 2H), 3.69 (t, 4H) , 3.02 (t, 4H) , 2.25 (s, 3H) . 

Part B, Standard transformation of the benzonitrile obtained 
in part A to the benzamidine via the ethyl imidate converted 
the crude benzonitrile to the benzamidine bis-TFA salt. The 
crude product was purified by standard HPLC purification. 
LRMS (ES+): 405 (M+H) HRMS (NH3-CI) : Calc : 405 . 203899 Mass : 
405.201545 lHNMR(DMS0-d6, 300MHz)5: 10.38 (s, IH) , 9.40 (s. 
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2H). 9.12 (s, 2H), 7.90 (s. IH) , 7.78 (d, IH) . 7.68 (m, 2H) 
7.49 (d, 2H), 6.92 (s. IH) . 6.90 (d. 2H) , 3.80 (t. 4H) , 3 01 
(t, 4H), 2.29 (s. 3H). 

^ Example 141 

1- (3-a mid i nq ph e iiyl) -3-iBethyl-5- [ (4^ - < (2- 
trifluora»etd«rl)totrazol-l-yl)pheivl)aainocarboivlli^ 

Part A. Preparation 4-(2- 
10 trif luoromethyltetrazolyDnitrobenzene . 

3.0 g of connnercially available 4-nitroaniline was 
trifluoromethylacetylated in the presence of trifluoroacetic 

1^ r^^"^^"^^ ^° ^"''^ '''^^^ N-trifluoroacetyl-4-nitroaniline 
15 LRMS (NH3-CI): 252 (M+NH4); ^HNMR (nMS0-d6 , 300Mhz)5: 11.75 (s 

IH). 8.28 (d, 2H). 7.92 (d, 2H) The crude material was then ' 
treated with triphenylphoaphine in carbon tetrachloride to 
give the chloroimine. lHNMR(CDCl3, 300MHz)6: 8.35 (d, 2H) , 
7.15 (d, 2H) The crude chloroimine was cyclized to the 4-(2- 
20 trif luoromethyltetrazole) nitrobenzene with sodium azide in 
acetonitrile. lHNMR(CDCl3, 300MHz)8: 8.54 (d, 2H) , 7.80 (d, 
2H) . The crude 2-trifluoromethyltetrazoloaniline was 
triturated to give the semi-crude product which was 
catalytically reduced to the aniline with 10% palladium on 
carbon. LRMS (NH4-CI) : 230 (M+H) . 247 (M.UH4), lHNMR{EMS0-d6 
300MHz) 6: 7.256 (d. 2H) . 6.65 (d. 2H) . 

Part B. Preparation of 1- {3-cyanophenyl) -3-methyl-5-[ (4-- ( (2- 
trif luoromethyl ) tetrazolyl ) phenyl ) aminocarbonyl J pyrazole . 

3 0 

The pyrazole acid chloride was generate by standard 
method and coupled to 0.49 g of 4-(2- 

trifluoromethyltetrazolo) aniline using the standard DMAP 
coupling to give the 1- (3-cyanophenyl) -3-methyl-5- ( (4'-(2- 

,^!if^T^"'^''^y^'=^"^^°^) -l-yl-Phenyl)aminocarbonyl)pyrazole 
LRMS {NH3-CI);439 (M+H) , 461 (M+Na» , 877 {2 M+H) , 899 (2M+Na) ■ 

lHNMR(nMS0-d6. 300MHz)5: 10.87 (s, IH) , 8.00 (s. IH) 7 91 (d 
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2H), 7.84 (m, IH) , 7.77 (m, IH) , 7.69 (d, 2H) , 7.63 (t, IH) , 
7.02 (s, IH), 2.29 (s, 3H) . 

Part C . Preparation of 1- O-amidinophenyl ) -3-inethyl-5- 1 (4 ' - 
( (2-trif luoromethyl ) tetrazolyl) phenyl ) aminocarbonyllpyrazole . 

Standard transformation of the benzonitrile obtained in 
part B to the benzamidine via the ethyl imidate converted the 
crude benzonitrile to the benzamidine TFA salt after HPLC 
purification. LRMS (ES+) : 456 (M+H) HRMS (NH3-CI) : Calc: 
456.150816 Mass: 456.150428; lHNMR{DMS0-d6, 300MH2)5: 10.92 
(s, IH), 9.40 (s, 2H), 9.18 (s, 2H) , 7.90 (coitplex, 3H) , 7.78 
(m, 2H), 7.67 (complex, 3H) , 7.08 (s, IH) , 2.32 (s, 3H) . 

Example 142 

1- (B-asiinCTietfaylphenyl) -3-metfayl-5- [ (4 ' - ( (2- 
trif luorcaimathyl ) totrazol-l-yl ) phenyl ) aminocarbonyl] pyrazole 

0.06 g of l-(3-cyanophenyl)-3-methyl-5-{ (4'-(2- 
trif luoromethyltetrazolyl ) phenyl ) aminocarbonyl ) pyrazole was 
reacted with 10% palladium on carbon in TFA/methanol under a 
hydrogen atmosphere. After a few hours the reaction mixture 
was filtered through a 1 inch celite pad. The filtrate was 
concentrated under reduced pressure and the residue was 
purified by standard HPLC method to give the desired compound. 
LRMS (3Sm4-CI): 443 (M+H) HRMS (NH4-CI) : calc: 443.155567 
mass: 443.155567; ^HNMRCDMSO-ds, 300MHz)5: 10.90 (s, IH) , 8.20 
(brd. s, 2H), 7.90 (d, 2H) , 7.69 (d, 2H) , 7.62 (s, IH) , 7.42 
(complex, 3H), 6.97 (s, IH) , 4.09 (m, 2H) , 2.29 (s, 3H) . 

Escample 143 
1- O-anldiziQpheziyl) -3-]netl^l-5- [ ( (4 ' - (N^N- 
dlmethylamino) carbonylamino) phen- 1 ' -yl) aminocarbonyl] pyrazole 

Part A. Preparation of 4- ( (N,N-dimethylamino) carbonylamino) -1- 
nitrobenzene. 
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1.56 g of 4-nitroaniline was treated with 0.50 g sodium 
hydride in 60% oil dispersion in DMF at O'c. After 20 
minutes added 1.04 mL of N, N-dimethylcarbamyl chloride 
dropwise. Let mixture warm to ambient temperature overnight 
Pourred reaction mixture into 150 ml. ice water. Let stand for 
Ih. isolated precipitate via vacuum filtration. LRMS (NH3- 
CI): 210 (M+H), 227 (M+NH4) , ^HNMRiDMSO-de, 3 OOMH2) 5: 8 . 97 (s 
IH), 8.12 (d, 2H). 7.70 (d, 2H)2.91 (s, 6H) . 

Part B. Preparation of l-amino-4-{ (N,N- 
dimethylamino) carbonylamino) benzene. 

Treated 1.66 g of 4-N,N-dimethylurea nitrobenzene with a 
catalytic amount of 10% palladium on carbon in methanol and 
Placed under 35 psi hydrogen for IH. Passed through a 1 i„ch 
celite pad and concentrated filtrate to give a solid after 
high vacuum. LRMS (NH3-CI) : 180 (M+H) . 

Part c. Preparation of 1- (3-cyanophenyl) -3-methyl-5- [ (4 ' - 
( (N, N-dimethylamino) carbonylamino) phen-1 ' - 
yl ) aminocarbonyl J pyrazole . 



0.37 g of 4-N,N-dimethylurea aniline was coupled to 0 46 
g of N- (3-cyanophenyl) -3-methyl-pyrazole-5-carboxylic acid 
25 chloride via standard DMAP coupling in dichloromethane . A few 
drops of DMF was added to catalyze the reaction. The N-(3- 
cyanophenyl)-3-methyl-pyrazole-5-carboxylic acid chloride was 
prepared by the previously disclosed procedure. The desired 
product was purified by standard purification techniques 

lHNMR{DMSO-dfi. 300MHz)5: 10.35 (s, IH) . 8.22 (s. IH) , 7 91 (s' 
IH) 7 82 (d. IH), 7.71 (d, IH) , 7.63 (t. IH) , 7.46 (d, 2H) , ' 
7.37 (d, 2H). 6.91 (s. IH) . 2.88 (s. 6H) . 2.29 (s, 3H) . 

35 Part D. Preparation of 1- (3-amidinophenyl) -3-methyl-5-t (4- - 
( (N, N-dimethylamino) carbonylamino) phen-1 ' - 
yl ) aminocarbonyl ] pyrazole . 



178 



wo 98/28269 



PCr/ySf97/22895 



Standard trans fontiat ion of the benzonitrile obtained in 
part C to the benzamidine via the ethyl imidate converted the 
crude benzonitrile to the benzamidine TFA salt after HPLC 
purification. LRMS (ES+) : 406 (M+H) , 811 (H+-diiner) HRMS 
(NH3-CI) : Calc: 406.199148 Mass: 406.198887; ^HNMR (DMS0-d6, 
300MHz) 6: 10.37 (s, IH) , 9.40 {s, 2H) , 9.02 (s, 2H) , 8.23 (s, 
IH), 7.91 (s, IH), 7.78 (d, IH) . 7.68 (m, 2H) , 7.43 (d, 2H) , 
7.38 (d, 2H), 6.95 (s, IH) , 2.87 (s, 6H) , 2.29 {s, 3H) . 

Sscaaples 144 and 145 

1- (3-amidinophenyl) -B-methyl-S- [ (4'- (N,N- 
diethylalnino)phenyl)alIlinocarbonyllpyra2olo (Bxan^le 144) and 
1- O-aminocarborylpheivl) -3-methyl-5- ( (4 ' -N,N- 
diethylamino) phenyl) aminocarbonyDpyrazole (Exanple 145) 

Part A. Preparation of l-(3-cyanophenyl) -3-methyl-5- [ (4'- 
(N , N-diethylamino ) phenyl ) aminocarbony 1 ) pyrazole . 

The pyrazole acid chloride was generated by the standard 
method and coupled to 0.24 g of commercially available N,N- 
diethyl-l,4-phenylenediamine using the standard DMAP coupling 
to give the 1- (3-cyanophenyl) -3-methyl-5- ( (4 ' -N,N- 
diethylaminoaniline)aminocarbonyl)pyrazole. LRMS (NH3-CI) :374 
(M+H), 747 {2M+H); lHNMR{DMS0-d6, 300MHz)6: 10.16 (s, IH) , 7.90 
(s, IH), 7.81 (m, IH), 7.71 (m, IH) , 7.60 (t, IH) , 7.37 (d. 
2H), 6.88 (s, IH), 6.59 (d, 2H) , 3.26 (m, 4H) , 2.25 (s, 3H) , 
1.02 (t, 6H) . 

Part B. . Preparation of 1- (3-amidinophenyl) -3-methyl-5- 1 (4 ' - 
(N, N-diethylamino) phenyl ) aminocarbonyl ) pyrazole . 

Standard transformation of the benzonitrile obtained in 
part B to the benzamidine via the ethyl imidate converted 0.24 
g of the crude benzonitrile to 0.256 g of the benzamidine 
bis-TFA salt after HPLC purification. LRMS (ES+) : 391 (M+H) 
HRMS (NH3-CI): Calc: 391.224635 Mass: 391.224109. 0.017 g 
of the benzamide was also isolated during HPLC purification. 
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LRMS (ESI*): 392 (M+H) HRMS (NH3-CI) : calc: 392.208650 
mass: 392. 207700. 

Exaoplas 146 and 147 
1- (3 -asddinopheoYl ) - 3 >iBetlqrl-5- 1 (4 ' - (1- 
tetra«olyl)phenyl)a»dnocarboayl)pyrazole (E«a«,le 146) and 1- 
(B-aminocarboaylphenyl) -3-inetlvl-5- ( (4 ' - (i- 
tetrazolyDphaiiyDandaocarboi^Dpyrazole (Ejomple 147) 

Part A. Preparation of 4-N-forTnylaininonitroben2ene. 

Treated 0.69 g of 4-aminonitrobenzene with acetic formic 
anhydride in THF at O'c. Then warmed reaction mixture to 55 
for 2H. Concentrated mixture under reduced pressure and 

Part B. Preparation of 4- (l-tetrazolyl) nitrobenzene. 

Made a solution of above compound, 2.63 g 
triphenylphosphine, 1.15 g tms azide and 1.75 g DEAD reagent 
xn THF. Let stir for 24H. Diluted reaction mixture with 
water and extracted with methylene chloride. Dried and 
concentrated organic extracts to give the crude product which 
was purified by standard chromatographic technique, lrms (^3- 
CI): 209 (M+NH4), lHNMR(DMS0-d6, 300MHz)8: 10.35 (s, IH) , 8 48 
(d. 2H), 8.20 (d, 2H). 

Part C. Preparation of 4- (l-tetrazolyl) aniline 

30 

Treated 4- (l-tetrazolyl) nitrobenzene with 10% palladium 
on carbon in methanol and placed under 40psi of hydrogen for 
2H. Passed reaction mixture through a 1 inch celite pad and 
concentrated filtrate to give the crude product. LbZ (NH3- 
35 CI): 162 (M*H) . 179 (M+NH4). lHNMR(DMS0-d6, 300MHz)6: 9.79 (s 
IH), 7.42 (d, 2H), 6.67 (d, 2H) . 
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Part D. Preparation of 1- {3-cyanophenyl) -3-niethyl-5- [ (4 ' - (i- 
tetrazolyl ) phenyl ) aminocarbonyl ] pyrazole . 

The pyrazole acid chloride was generate in the standard 
method and coupled to 0.26 g 4- (l-tetrazolyl) aniline 
using the standard DMAP coupling to give the l-{3- 
cyanophenyl) -3-inethyl-5- { (4 ' - {1- 

tetrazolyl ) phenyl ) aminocarbonyl ) pyrazole . This crude material 
was used directly. 

Part E. Preparation of 1- (3-amidinophenyl) -3-methyl-5- { (4 ' - (i. 
tetrazolyl ) phenyl ) aminocarbonyl ) pyrazole . 

Standard transformation of the -benzonitrile obtained in 
part D to the benzamidine via the ethyl imidate converted the 
crude benzonitrile to 0.014 g of the benzamidine TFA salt 
after HPLC purification. LRMS {ES+) : 388 (M+H) HRMS (NH3-CI) : 
Calc: 388.163431 Mass: 388.165343 lHNMR(DMS0-d6, 300MHz)6: 
10.79 (s, IH), 10.01 (s, IH), 9.40 (bs, 2H) , 8.99 {bs, 2H) , 
7.93 is, IH), 7.85 (m, 4H) , 7.77 (m, 2H) , 7.67 (m, IH) , 7.04 
(s, IH) , 2.31 (s, 3H) . 0-007 g of the benzamide was also 
isolated during HPLC purification. LRMS (ESI+) : 799 (2M+Na) 
777 {2M+H) HRMS {NH3-CI) : calc: 389.147447 mass: 389. 149952; 
lHNMR(DMS0-d6, 300MHz)5: 10.77 (s, IH) , 10.00 (s, IH) , 7.94 {m, 
IH), 7.87 (m, 6H), 7.51 (m, IH) , 6.96 (s, IH) , 2.30 (s, 3H) . 

Exanqples 148, 149, and 150 
1- O-amidinophenyl) -3-metl^l*5- [ (4 ' - (N-acetylpiporizin-1- 
yl) phenyl) aminocarbox^lXpyrazole, 1- O-amidinophenyl) -3- 
insthyl-5- [ (4 ' - (N-tert-butylos^arbonylpiperizin^l- 
yl)^uu]yl)aminocarbQi^l]pyrazole, and l-(3-asiidiziophenyl}-3-. 
aothyl-S- ( (4 ' -piperi2ln--l-yl-xdienyl) aminocarboivl) pyrazole 

Part A. Preparation of 1- (3-cyanophenyl) -3-m€thyl-5- [ (4 ' - (N- 
t er t -butyl oxycarbony Ipiper i z in- 1 - 
yl ) phenyl ) aminocarbonyl ] pyrazole . 
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method and coupled to 0.23 g of 4-(N-boc- 
Piperizine)a„ili„e(,*ich is readily availeOjle from 
co^ercially available l-(4-nitr<^l,e„yl,piperazine, using the 
5 standard dmap coupling to give the crude 1-,3-cyanophen^l, 3 
methyl-5- „4 ■ -N-tert-hutyloxycarbonylpiperizine^T 

^standard chromatographic technique, urns (NHj-ci) ,m«, 
'H»,R,DMSO-d., 300«H3)8: 10.60 ,s. XH, , ,.so ,s, IH^ 7 1 " 

6-88 (d. 2H). 3.41 {complex 4H) ^ ni / , 

3H). 1.37 (s, 9H). (con^lex, 4H), 2.28 (s, 

15 Ttert °^ ^-^3-a.idoxi»ephenyl,-3-znethyl-5-f(4.- 

*N-tert-butyloxycarbonylpiperizin-l- 

yl) phenyl ] aminocarbonyl] pyrazole . 

Treated 0.29 g of l-(3-cyanophenyl)-3-methyl-5- { (4'-N- 
tert-butyloxycarbonylpiperizin-1- 

hydrochlorxde and 0.11 g of sodiun, carbonate in ethanol/water 
War»ed reaction Mixture to reflux ten^erature for 5H Z^' 
up reaction ^xture with a^eous washings, dried result^f 

30 ^^f^f ;«^°-^^-y^JPy-azole and 1- (3-a™idinophenyl, -3- 
30 inethyl-5-I(4'-{N-acetylpipera2in-l- 
yDphenyl) aminocarbonyllpyrazole. 

Treated crude amidoxime with acetic acid and acetic 
o~ .Trr:: ^ — - - 10. ^auadiu. 

at 50 T T ^'""^'^ °" ^-"^ hydrogenator 

clcenrrltL^'i; ~ ^ ^ ^"^^^ ^^^^^ -'^ 

'° ^'^^ ^^^^ benza^idine. Purified 
vxa standard HPLC technique, r^e N-acetyl confound LRMS 
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(ES+): 446 (M+H, 100) HRMS (FAB+) : calc . -446 . 230448 mass- 
446.231327 ^HNMRCDMSO-de, 300MHz)6: 10.33 (s, IH) , 9.39 (bs, 
2H), 9,04 {bs, 2H), 7.90 (s, IH) , 6.77 (d, IH) , 7.68 (m, 2H) , 
7.48 (d, 2H), 6.94 (s, IH) , 6.90 (d, 2H) , 3.52 (m, 4H) , 3.02 
(M, 4H), 2.28 (s, 3H), 2,00- (s, 3H) . 1- {3-ainidinophenyl) -3- 
methyl-5- [ (4 ' - (N-acetylpiperazin-1- 

yl) phenyl )aminocarbonyl]pyra2ole was isolated as a by-product 
in addition to the N-boc coinpoxind LRMS {ES+) : 504 (M+H) HRMS 
(NH3-CI): calc-504.272313 inass-504 .272536 ^HNMRCDMSO-de, 
300MHz)5: 10.34 (s, IH) , 9.38 (bs, 2H) , 9.05 (bs, 2H), 7.90 (m, 
IH), 7,77 (m, IH), 7.67 (m, IK), 7.47 (d, 2H) , 6.94 (s, IH) , 
6.90 (d, 2H), 3.42 (m, 4H) , 3.00 (m. 4H) , 2.29 (s, 3H) , 1.37 
(s, 9H). 

Part D. Preparation of 1- {3-aniidinophenyl) -3-methyl-5- [ (4' - (n- 
piperizin-l-yl ) phenyl ) aminocarbonyl ] pyrazole . 

0.043 g of l-(3-aniidinophenyl)-3-methyl-5-( (4'-N-tert- 
butyloxycarbonylpiperizin-l-phenyl ) aminocarbonyl ) pyrazole was 
treated with TFA at ambient temperature for 3H. Concentrated 
reaction mixture under reduced pressure to give the crude 
product. Purified crude material by standard HPLC technique. 
LRMS (ES+): 404 (M+H) HRMS (NH3-CI) : calc-404 . 219884 mass- 
404.221193 lHNMR(DMS0-d6, 300MHz)5: 10.36 (s, IH) , 9.39 {bs, 
2H), 9.18 (bs, 2H), 7.90 (s, IH) , 7.77 (d, IH) , 7.67 (m, 2H) , 
7.01 (d, 2H), 6.92 (m, 3H) , 3.22 (m, 8H) , 2.29 (s, 3H) . 

Example 151 
1- (3-amidinpplionyl) -3-trif luoroniethyl-5- ( (4 
cyclohexylphenyl ) aminocarbonyl ) pyrazole 

Part A. Preparation of 1- (3-cyanophenyl) -3-trifluoromethyl-5- 
{ { 4 ' -cyclohexylphenyl ) aminocarbonyl ) pyrazole . 

0.25 g of N- (3-cyanophenyl)-3-methyl-pyrazole-5- 
carboxylic acid was converted to its corresponding acid 
chloride by standard procedure and reacted with 0.15 g of 4- 
cyclohexylaniline in the presence of DMAP in methylene 
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chloride to afford the title compound after workup and 
purification by standard chromatographic technique. LRMS 
(ES+): 461 (M+Na+). 899 (Na+-dimer) . ^HNMR (DMSO-dg , 300MH2)5: 
10.57 (s. IH), 8.13 (s, IH). 7.95 (d, IH) , 7.86 (d. IH) . 7.69 
(t, IH), 7.65 (s. IH), 7.50- (d, 2H) , 7.15 (d, 2H) . 2.41 
(complex, IH), 1.70 (complex. 5H) , 1.25 (complex. 5H) . 

Part B. Preparation of 1- (3-amidinophenyl) -3-trifluoromethyl- 
5- ( (4 ' -cyclohexylphenyDaminocarbonyDpyrazole. 

The cyano derivative was converted to the amidino 
derivative via the amidoxime as previously described. The 
amidoxime was reduced to the benzamidine by conversion to the 
corresponding acetate by acetic acid/acetic anhydride and 
catalytic reduction with 10% palladium on carbon under a 
hydrogen atmosphere, also previously described. The crude 
product was purified by standard HPLC technique to give the 
TFA salt. LRMS {ES+) : 456 (M+H) HRMS (NH3-CI) : calc- 
456.199783 mass-456. 201120 lHNMR(DMS0-d6, 300MHz)6: 10.62 (s, 
IH). 9.40 (s, 2H). 9.16 (s, 2H) , 7.99 (s, IH) , 7.88 (m, 2H) ! 
7.72 {t. IH). 7.69 (s, IH) , 7.50 (d, 2H) , 7.14 (d, 2H) , 2.41 
(complex, IH). 1.69 (complex. 5H) . 1.25 (complex. 5H) . 



Bnuuple 152 

25 1- (3-aaldinqphomrl) -3-iiiethyl-5- 1 (4 ' - (N-norpholino) -3 

chlorpphenyl ) aminociurbcaiyl J pyrazole 
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Part A. Preparation of 1- (3-cyanophenyl) -3-methyl-5- [ (4' - (n- 
morpholino) -3 ' -chlorophenyl) ) aminocarbonyl ] pyrazole . 

N- (3-cyanophenyl) -3-methyl-pyrazole-5-carboxylic acid was 
converted to its corresponding acid chloride by standard 
procedure. 0.30 g of the acid chloride was reacted with 0.26 
g of commercially available 2-chloro-4-morpholinoaniline in 
the presence of dmap in methylene chloride to afford the 
product after worloip and purification by standard 
chromatographic technique. LRMS (ES+) : 422 (M+H). 1hnmR(DMS0- 
d€. 300MHz) 5: 10.57 (s, IH) , 8.13 (s. IH) , 7.95 (d. IH) , 7.86 
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(d, IH), 7.69 (t, IH), 7.65 (s, IH) , 7.50 (d, 2H) , 7.15 (d, 
2H) , 2.41 (coirplex, IH) , 1.70 (complex, 5H) , 1.25 (conplex, 
5H) . 

Part B. Preparation of 1- O-ainidinophenyl) -3-methyl-5- ( (4 ' - (n- 
morpholino) -3 ' -chlorophenyl ) ) aminocarbonyl Jpyrazole . 

The cyano derivative was converted amidino derivative via 
the amidoxime as previously described. The amidoxime was 
reduced to the benzamidine by conversion to the corresponding 
acetate by acetic acid/acetic anhydride and catalytic 
reduction of the acetate with 10% palladiiam on carbon under a 
hydrogen atmosphere, also previously described. The crude 
product was purified by standard HPLC technique to give the 
bis TFA salt. LRMS (ES-h) : 439 (M+H) HRMS (NH3-CI) : calc 
439.164927 found 439.163814 ^HNMRCDMSO-de, 300MHz)5: 10.54 (s, 
IH), 9.38 (s, 2H), 9.06 (s, 2H) , 7.89 (s, IH) , 7.78 (m, 2H) , 
7.67 (m, 2H), 7.51 (dd, IH) , 7.12 (d, IH) , 6.96 (s, IH) , 3.69 
(t, 4H), 2.88 (t, 4H), 2.46 (m, 3H) . 

Eacainple 153 

1- (3- amidin ophenyl) -5- [ {2 • -aminosulf onyl- [1, 1 • J -biphen-4- 
yl)a2&inocarboiiyl]-3-(iiiathylthio)pyrazole, trif luoroacetic acid 

salt 

Part A. Preparation of Ethyl N- (3 -cyanophenyl) glycine. 

To a solution of 15.11 g (128 iranol) of 3- 
aminobenzonitrile in 200 mL of DMF under N2 was added 23.50 g 
(141 mmol) of ethyl bromoacetate and 14.95 g (141 mmol) 
anhydrous sodium carbonate. The mixture was heated to 70^*0 
for 5 hours and then cooled to room temperature. Water (500 
mL) was added and the mixture stirred vigorously until a 
precipitate formed. The solid was collected, washed with 100 
mL water and then dried in vacuo to give 19.97 g (76%) of the 
desired conpound as a yellow-orange solid. '^HNMR(CDCl3)5: 7.26 
(t, IH); 7.03 (d, IH); 6.81 (d, IH) ; 6.79 (s, IH) ; 4.53 (brs, 
IH); 4.03 (q, 2H) ; 3.92 (d, 2H) ; 1.21 (t, 3H) . 
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Part B. Preparation of N- (3 -cyanophenyl) glycine. 

To a solution of 17.00 g (83.2 mmol) of ethyl N-(3- 
cyanophenyl) glycine in 100 mL of THF under N2 was added 3.67 g 
(87.4 mmol) of lithium hydroxide monohydrate in 20 mL water 
After 15 hours, the mixture was acidified with concentrated ' 
hydrochloric acid to pH 3 and a precipitate formed. The solid 
was collected, washed with 100 mL water and then dried in 
vacuo to give 14.15 g (97%) of the desired compound as a 
light yellow solid. lHNMR{CDCl3)8: 7.28 (dt. IH) ; 7.05 (dd. 
IH); 6.83 (dd. IH); 6.82 (d. IH) ; 4.00 (s. 2H) . 



Part C. 



Preparation of N- (3 -cyanophenyl ) -N-nitrosoglycine. 

Sodium nitrite (5.54 g. 80.3 mmol) in 15 mL of water was 
added to a suspension of N- ( 3 -cyanophenyl ) glycine (14.15 g 
80.3 mmol) in 65 mL of water under N2. This was allowed to 
stir at room temperature for 14 hours. The solution was 

20 acidified with concentrated hydrochloric acid to pH 3 and a 

precipitate formed. The solid was collected, washed with 50 mL 
water and then dried in vacuo to give 16.06 g (98%) of the 
desired compound as a grey solid. ^HNMR(CDCl3) 5: 13.22 (br s. 
IH); 8.10 (dd. IH); 7.99 (ddd. IH) ; 7.87 (dd. IH) . 7 72 (t 

25 IH). 4.78 (s. 2H). 

Part D. Preparation of 1- (3-cyanophenyl) -4-oxy-1.2. 3- 
oxadiazole . 

N- (3-cyanophenyl) -N-nitrosoglycine (6.97 g. 34 mmol) was 
30 dissolved in 32 mL of acetic anhydride and heated to 70-c for 
5 hours. The reaction mixture was cooled and then poured into 
200 mL of ice-water. After stirring for 30 minutes to 
decompose the excess acetic anhydride, the reaction mixture 
was filter to provide 5.99 g (94%) of a white solid 
35 HNMR(CDCl3)5: 8.08 (s. IH) , 8.02 (d. J=8.4, IH) . 7.99 (d. 
J=7.7. IH). 7.82 (dd, J=8.4 . 7.7. IH) . 6.81 (s. IH) . 
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Part E. Preparation of 1- (3-cyanophenyl) -4-oxy-5-inethylthio- 
1,2, 3-oxadiazole . 

l-(3-cyanophenyl)-4-oxy-l,2,3-oxadiazole (1.48 g, 7.9 
inmol) was dissolved in 30 mL of dry DMSO and cooled to 0°C. 
Acetyl chloride (1.25 g, 15.9 mmol) was added very slowly via 
syringe below the surface of the liquid under N2. The reaction 
mixture was allowed to stir at room tenperature for 14 hours. 
The reaction mixture was diluted with 100 mL Et20 and washed 
twice with 25 mL saturated aqueous NaHCOa. Then washed three 
times with 25 mL water to remove the DMSO. The organic 
extract was dried with MgS04 and concentrated in vacuo to give 
1.5 g of a red solid which was used without further 
purification. MS (NHa-Clj m/z 234.0 (M+H) . 

Part F. Preparation of methyl 1- {3-cyanophenyl) -3-methylthio- 
pyra2ole-5-carboxylate . 

The crude 1- (3-cyanophenyl) -4-oxy-5-methylthio^l, 2, 3- 
oxadiazole (0.95 g, 3.90 mmol) and methyl propriolate (3.28 g, 
39.1 mmol) were dissolved in 40 mL of CH2CI2 and the quartz 
reaction vessel was purged with N2. The reaction mixture was 
irradiated in a Rayonet RPR-100 photochemical reactor for 14 
hours. The crude product was concentrated in vacuo and then 
chromatographed with 20% EtOAc/hexanes on silica to provide 
0.34 g (32%) of a yellow solid. ^HNMR{CDCl3)5: 7.77 (t, J=1.8, 
IH); 7.70 (m, 2H) ; 7.57 (t, J=8.1,1H); 6.94 (s, IH) ; 3.83 (s, 
3H); 2.57 (s, 3H) . 

Part G. Preparation of 1- (3-cycuiophenyl) -5- [ (2 • -t- 
butylaminosulf onyl- [ 1 , 1 • J -biphen-4 -yl ) aminocarbonyl ] -3 - 
( thiome thy 1 ) pyrazole . 

4-'Amino-2'-methylsulfonyl-[l,l']biphenyl (65.7 mg, 0.216 
mmol) was suspended in 2 mL of CH2CI2 and 0.51 mL of a 2M 

solution of trimethylaluminum in heptane was added slowly via 
syringe. The reaction was stirred for 30 minutes at room 
temperature and methyl 1- (3-cyanophenyl) -3-methylthio- 
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pyrazole-5-carboxylate (56.2 mg, 0.206 nunol) was added The 
reaction mixture r^s stirred at room temperature for an 
additional 14 hours. m»e aluminum reagent was quenched by 
careful addition of IN HCl to pH 2. Then the reaction mitur. 
extracted with 10 mL of CH^Cl, three times. The corlTnr 
organic extracts were washed with water and brine, dried over 
M^S04 and the solvent evaporated. The desired product Is 
Obtained (83 mg 74%) after silica gel chromatography with 30% 
EtOAc/hexane. W(CDCl3)5: 8.16 (dd, J=7.7. 15 IH) 7 84 

8^-" To\J'TJl' 

2 S2 U 3HK ^-^^ • ->--l (s.lH,, 



Part H. Preparation of 1- (3-amidinophenyl) -5- [ (2 • - 
15 aminosulf onyl- [1. 1 • j -biphen-4-yl) aminocarbonyl] -3- 
(inethylthio)pyrazole. trifluoroacetic acid salt. 

1- (3 -cyanophenyl) -5- [ (2 • -t-butylaminosulf onyl- [l 1 • 1 . 

b-Phen-4-yl,aminocarbonyl]-3-(thiomethyl,pyrazole (83 mg, 0 15 
20 mmol) was dissolved in 5 mL of methanol and 10 mL of 

^orofor™. The reaction mixture was cooled in an ice bath 
and HCl gas was bubbled in for 30 minutes to saturate the 
solution. The mixture was sealed and allowed to stir at room 

25 iTTbr" " removed i. .acuo 

and the resulting solid was used in the next step.- 

The imidate formed above was added to 0.15 g (1.6 mmol) 
Of ammonium carbonate and 10 mL of methanol. The mixture was 
allowed to stir under for 14 hours. The solvent was rj'ed 
atreduced pressure. The crude benzamidine was purified by 
HPLC (CIS reversed phase, eluting with 0.5% t^a in H,0/CH3a, to 
gxve 64 mg (84%, of the desired salt. W(DMSO-d6)5: 10 66 
(s^ IH,; 9.41 (br s, 2H,; 8.97 (br s. 2H) ; 7.96 (m, 2H, 7.79- 
7^66 (m, 7H),. 7.63 (d, a=9.0. 2H) ; 7.56 (t, J=6.6. IH, ; 7 33 

35 HRMS 507.1268 (M+H, . « . J«> . 
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Examples 154 asd 155 
1- O-aaldinophenyl) -5> [ (2 • -aminosulf onyl- [1, 1 • ] -blphen-4- 
yl) aninocarbonyl] -3- (msthylsulf ii^Dpyrazole, trlfluoroacetlc 
acid salt (Exaxqple 154) aad l-(3~a]iiidlnophenyl)-5-[(2*- 
aminosiilfonyl- [1^ 1 • ] -biphen-4-yl)aminocarbonyl) -3- 
(nethylsulfonyDpyrazole, trlfluoroacetlc acid salt (Example 
155) 

To a solution of 1- (3-amidinophenyl) -5-[ (2 
aminosulf onyl- [1,1*] -biphen-4-yl ) aminocarbonyl ] -3 - 
(methyl thio)pyrazole, trifluoroacetic acid salt (54 mg, 0.11 
mmol) in 10 mL methanol was added Oxone<S> (66 mg, 0.11 mol) and 
the reaction stirred for 14 hours. The solvent was removed at 
reduced pressure. The cinide sulfoxide was purified by HPLC 
(C18 reversed phase) eluting with 0.5% TFA in H2O/CH3CN to give 
22 mg (38%) of the desired salt. -"-HNMRdDMSO-de) 6: 10.84 (s, 
IH); 9.43 (br s, 2H) ; 9.00 (br s, 2H) ; 8.00 <s, IH) ; 7.99 (m, 
IH); 7.87 (m, 2H); 7.75 (m, 2H) , 7.65 (d, J=9.6, 2H) ; 7.56 (m, 
2H); 7.34 (d, J=8.4, 2H) ; 7.27 (m, 3H) ; 2.99 (s, 3H) . HRMS 
523.1220 (M+H) . Another product, the sulfone, (28 mg, 47%), 
was isolated from the column, "^HNMRdMSO-de) 8: 10.89 (s, IH) ; 
9.52 (br s, 2H) ; 9.09 (br s, 2H) ; 8.09 (s, IH) ; 8.06 (d, 
J=7.3, IH); 7.98 (m, 2H) ; 7.86 (s, IH) , 7.84 (t, J=9.0, IH) , 
7.72 (d, J=8.8, 2H); 7.64 (m, 2H) ; 7.41 (d, J=8.4, 2H) ; 7.33 
(m, 3H); 3.45 (s, 3H) . HRMS 539.1175 (M+H) . 

Example 156 

1- ( 3-aminocarboiiylphenyl ) -5- [ (2 " -trifluoronietfayl- [1, 1 • ] - 
biphan-4-yl)Biathyl] tetrazole 

The title compound was prepared via the method described 
previously. lHNMR(I»lSO-"d6)5: 5.85 (s, 2H) ; 7.10 to 8.25 (m, 
12H) . MS (ESI) 424.14 (M+H)+. 
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1- {3-aainoc«rboaylpheivl) -5-{ [ (2 • -amiaosulfcayl- [1, 1 • J -biphen- 

4-yl)BMtliyl}tetrazole 

The title conpound was prepared via the method described 
5 previously. lHNMR(nMS0-d6) 6: 5.85 (s. 2H) ; 7.15 to 8.25 (m, 
12H). MS (ESI) 435.12 (M+H)+. 
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Bxanple 158 
1- O-ainldiaophaayl) -5- [ (4 '- 
cyclopenty^o,^ypheIlyl)al«iaocarbo^Jrll -3-aethyl-pyrazolo, 
trifluoroacetic acid salt 

Part A: Standard coupling protocol of 4-cyclopenyloxy-aniline 
(obtained by the displacement of 4-fluoronitroben2ene with the 
anion of cyclopentanol , followed by catalytic (10% Pd/C) 
reduction in methanol) with the acid chloride derived for Nl- 
(3-cyanophenyl)-3-methyl-pyrazole-5-carboxylic acid afforded 
the amide precursor as a pale yellow oil; 'hnmR(CDC13) 5: 7 79 
(bs, IH). 7.75-7.50 (m, 7H) , 6.95 (d, IH) , 6.85 (m. IH) . 4 75 
(m, IH), 1.95-1.70 {m, 6H) . 1.60 (hm, 2H) . 2.30 (m. 3H) ppm; 
ESI mass spectrum m/z (rel intensity) 387 (M+H. 100) . 

Part B: The title compound was obtained as colorless crystals 
after purification (via standard techniques) following the 
standard Pinner/amidine reaction sequence, 'hnmrcdmso. dg) 5: 
10.39 (s, IH), 9.42 (bs, 2H) , 9.05 (bs, 2H) . 7.94 (s. IH) 
7.82-7.68 (CP, 3H), 7.71 (d, 2H) , 6.97 (s. IH) . 6.88 (d 2H) 
4.77 (xn, IH). 2.33 (s, 3H) . 1.84-1.59 (cp. 8H) ppm; ESI mass' 
spectrum m/z (rel intensity) 404.2 (m+h. 100). 
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1- (3-a«idinpphoivl) -5- 1 {3- ( (pyrid-2-yl)»etlvlaiiii«,)ph«vl) 
aiainocarbonyl3-3-aethyl-Byrazole, trifluoroacetic acid salt 

35 Part A: Standard coupling of 3-((pyrid-2- 

yl)methylamino)aniline [obtained in a two step sequence 
(condensation and reduction) from 3-nitroaniline and 2- 
pyridylcarboxaldehyde afforded the desired bis aniline 
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derivative; 'hnMRCCDCIj) 6: 8.58 (d, J = 5.13, IH) ; 7.67 (t, J 
= 7.69, IH); 7.35 (d, J = 7.69. IH) ; 7.19 (m, IH) ; 6.99 (t, J 
= 7.69, 8.06, IH); 6.14 (m, 2H) ; 6.01 (m, IH) ; 4.66 (brd , 
IH); 4.44 (s, 2H); 3.56 (brd, 2H) ppm; Mass spectrum analysis 
{NH3-CI) 200 (M+H, 100)]. ' 

with the acid chloride derived from 1- (3-cyanophenyl) -3- 
methyl-pyrazole-5-carboxylic acid afforded the coupled 
benzonitrile precursor which was then subjected to the 
standard Pinner amidine reaction sequence to afford the desired 
benzamidine coirpoxind as colorless crystals; ^HNMR(DMSO) 5: 
10.28 (s, IH); 9.42 (s,2H); 9.08 (s, 2H) : 8.58 (d, J = 4.39, 
IH): 7.83 (m, 3H); 7.72 (m, 2H) ; 7.46 (d, J = 8.06, IH) ; 7.40 
(t, J = 5.49,6.59, IH); 7.01 (m, 3H) ; 6.88 (d, J = 8.05, IH) ; 
6.34 (d, J = 8.06, IH ); 4.39 (S, 2H) : 2.31 {s, 3H) ppm; ESI 
mass spectrum analysis m/z (rel intensity) 426.1 (M+H, 100); 
HRMS for C24H24N7O 426.204234 (calcd. ) , 426.201998 (obs) . 

ExasaplB 160 
1- (S-amidinophenyl) -3-inetbyl-5- [ (4 ' - (N- 
iAidazolyl ) phenyl ) aminocarbonyl J pyrazole 

Part A. Preparation of N- (4 -nitrophenyl) imidazole. 

4-Imidazolo-nitrobenzene (5g) was hydrogenated (10% Pd/C) 
in 200mL methanol for 20h. the reaction mixture was filtered 
through a celite pad and evaporated the solvent to afford 
3.99g of the crude product which was used directly in the next 
step. Mass spectrxam analysis (H2O-GC/MS) :160 (M+H, 100). 

Part B. Preparation of 1- (3-cyanophenyl) -3-methyl-5- [ (4 ' - (N- 
imidazolyl ) phenyl ) aminocarbonyl ] pyrazole . 

The product from part A was then coupled to l-(3- 
cyanophenyl)-3-methylpyrazole-5-carboxylic acid via the acid 
chloride methodology described previously to afford the 
desired amide which was then purified via standard reverse 
phase HPLC techniques to afford the desired material. 
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W(nMS0-d6, 300MHZ) 6: 10.73 (s.lH) 9.35 (bs.lH) 8.13 (s.lH) 
7.95 (s.lH) 7.90-7.60 (complex, 8H) 7.0 (s,lH) 2.30 (s,3H) ppm- 
ESI mass spectrum analysis m/z (rel. intensity) 369 (m+H, 
100); HRMS calc. mass 369.146384; found 369.145884. 

Part C . Preparation of 1- (3-amidinophenyl) -3-methyl-5- [ (4 - - 
(N-imidazolyl ) phenyl ) aminocarbonyl ] pyrazole . 

The product from part B was then subjected to the 
standard Pinner amidine reaction sequence to afford the 
t2!Z^^ benzamidine after HPLC purification. W(DMS0-d6 
300Mhz) 5: 10.65 (s,lH) 9.40 (bs,2H) 9.00 {bs.2H) 8.19 ls,m 
7.90 (s,lH) 7.80-7.55 (complex. 8H) 7.06 (s,lH) 7.00 (s,lH) 
2.30 (S.3H) ppm; ESI mass spectrum analysis m/z (rel 
intensity) 386 (Mh-h, 100). HRMS (FAB), calc. mass 386 172933- 
found 386.173388. 
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Eacaiiq;>le 161 

1- (3-aiBidiaqphaayl) -3-tri£luor*»etIvl-5- [ (4 ' - (M-aoxpholiao) -3- 
chloroplMiiyl) aniinoeaidxnvllcyrazol* 

Part A. Preparation of 1- (3-cyanophenyl) -3-trif luoron.ethyl-5- 
[ (4 • - (N-morpholino) -3 -chlorophenylaminocarbonyl] pyrazole. 

Standard coupling of commercially available 2-chloro-4- 
morpholinoaniline with N- (3-cyanophenyl) -3-trif luoromethyl- 
pyrazole-5-carboxylic acid via its acid chloride under usual 
conditions afforded the desired coupled product. ^HNMR(nMSO- 
d6. 300MHZ) 5: 10.66 (s,lH), 8.12 (s,lH), 7.97 (d.lH), 7.87 
(d.lH), 7.70 (complex, 3H), 7.50 (dd,lH), 7.14 (d.2H), 3.70 
(m.4H), 2.90 (m,4H) ppm; ESI mass spectrum analysis m/z (rel 
intensity) 476 (M+H. 100) . 

Part B: Preparation of 1- (3-amidinophenyl) -3 - trifluoromethyl- 
5- { { 4 ' -N-morpholino ) -3 -chlorophenyl ) aminocarbonyl ) pyrazole . 

The cyano compound from part A was converted to the 
amidino derivative via the amidoxime as previously described. 
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The amidoxime was reduced to the title compound (acetic 
acid/acetic anhydride and catalytic reduction of the acetate 
with 10% palladium on carbon under a hydrogen atmosphere) as 
previously described. The crude product was purified by 
standard HPLC technique to afford the desired conpound as its 
bis TFA salt. ^HNMR(DMS0-d6., 300MHz) 5: 10.73 (s,lH) 9.41 

{bs,2H) 9.09 {bs,2H) 7.98 (s,lH) 7.89 {m,2H) 7,73 (conplex,3H) 
7.50 (d,lH) 7.14 (d,lH) 3.69 (complex, 4H) 2.89 (complex, 4H) 
ppm; ESI mass spectrum analysis m/z (rel. intensity) 493 (M+H, 
100); HRMS(FAB+); calc-493 . 136662 , obs. 493.136951. 

Exanvile 162 

1- O-amidinpphexvl) -3-xnethyl-5- [ (4 ' - (N-pyrrolidinocarbonyl) - 
3 ' -chlorpphenyl ) aminocarbonyl ] pyrazole 

Part A: Preparation of 4'-pyrrolidinoccu:bonyl-3- 
chloroni trobenzene . 

To a dichloromethane solution of 4-nitro-3-chlorobenzoic 
acid (1.61g) was added N-methylmorpholine {1.93mL) and 
isobutylchloroformate (1.04mL) followed by the addition of 
pyrrolidine (0.67mL) and the reaction mixture was warmed to 
ambient tenperature. Concentration of the reaction mixture 
followed by aqueous workup and extraction with ethylacetate 
afforded crude product which was used directly into the next 
reaction. LRMS(NH3-CI) : 255 (m+H) . 

Part B. Preparation of 4 ' - (pyrrolidinocarbonyl) -3- 
chloroaniline . 

The crude 4' -(pyrrolidinocarbonyl) -3 -chloroni trobenzene 
was treated with a catalytic amount 10% palladium on carbon in 
20mL methanol and placed under lOpsi hydrogen for 15h. Passed 
through a 1* Celite pad and concentrated filtrate. The 
residue was washed with ethyl acetate and 3x20mL portions l.OM 
HCl, dried (magnesium sulfate) ^and concentrated in vacuo, 
Recrystallized from methylene chloride /methanol to afford 
l.SOg of crystalline 4 ' -carboxamidopyrrolindino-3- 
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chloroaniline. 'HNMR(DMSO-d6, 300MH2) 8: 6.94 (d, IH, J=8.42) , 
6.55 (d,lH,J=1.83), 6.47 (dd.lH. J=8.43, J=7.69) , 3.36 
(t.2H.J=6.23,J=6.95). 3.09 (t,2H. J=6.22, J=6.23)' , 1.78 (m.4H) 
ppm; Mass spectrum analysis (NH3-CI) : 225 (m+H, 100) . 

Part C . Preparation of 1- (3 -cyanophenyl ) -3-inethyl-5- 1(4'- 
(pyrrolidinocarbonyl) -3-chlorophenyl) JaminocarbonyDpyrazole. 

Standard coupling of the product from part B with the 
acid chloride derived from 1- (3-cyanophenyl) -3-methyl-pyra2ole 
5-carboxylic acid chloride afforded the desired coupled 
product. HNMR(13MSO-d6, 300MHz) 8: 10.71 (s.lH). 7.97 (d.lH), 
7-84 {m.2H). 7.76 (in,lH). 7.63 (m,2H). 7.32 (d, IH) . 7.00 
(s,lH), 3.42 {t/2H), 3.06 (t,2H), 2.29 (s.3H), 1.80 (m.4H) 
ppm; ESI mass spectrum analysis m/z (rel. intensity) 434 
(M+Na. 100) . 

Part D. Preparation of 1- O-amidinpphenyl) -3-methyl-5- [ (4'- 
pyrrolidinocarbonyl ) -3 -chlorophenyl ) aminocarbonyl J pyrazole . 

The benzonitrile product from part c was then converted 
to the desired benzamidine via standard conditions described 
previously. Purification via reverse phase HPLC afforded the 
^t^^^ compound as its trifluoro-acetate salt. ^HNMR(DMS0-d6 
25 300MHz)6: 10.73 (s,lH), 9.38 {s.2H). 9.04 {s,2H). 7.91 (s,lH), 
7.85 (s,lH). 7.79 (d.lH). 7.74 (d,lH), 7.67 (d, IH) . 7.62 
(m.lH), 7.02 (s,lH), 3.41 {t,2H), 3.06 (t.2H), 2.30 (s.3H), 
1.82 (m,4H) pEan; ESI mass spectrum analysis ra/z (rel. 
intensity) 451 (M+H. 100). HRMS(CI): obs. 451.164788 
calc. 451. 164927. 
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1- O-aniidiaoiihaiiyl) -3-aetl^yl-5- 1 (4 ' - (N-notpholiaocarboivl) -3- 
diloropfaeayl ) aalnocaxbcntyllpyrazole 

Part A. Preparation of 4- (N-morpholinocarbonyl) -3- 
chloroni trobenzene . 
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To a dichloromethane solution of 4-nitrobenzoyl chloride 
{2.41g) was added morpholine (3.40inL) in 75inL methylene 
chloride at O^C. The reaction mixture was warmed to ambient 
temperature over 20h, then diluted with water (lOOmL) . The 
organic layer was separated-, washed with water (50mL), l.OM 
HCl (50mL), dried (magnesium sulfate) and concentrated in 
vacuo. The crude material was used directly into the next 
step without further purification. Mass spectrum analysis 
(NH3-CI) : 237 (m-fH, 100) . The product obtained above was then 
subjected to catalytic reduction (10% palladium on carbon in 
60mL methanol and placed under 60psi hydrogen for 3h) , 
filtered through a celite pad and evaporated to afford the 
desired aniline derivative. ^HNMR(DMS0-d6 > BOOMHz) 5: 7.09 
(d,2H), 6.50 (d,2H), 3.54 (t,4H), 3.44 (t,4H), 3.29 (S,2H) 
ppm; Mass spectrum analysis (NH3-CI) : 207 (m+H, 100) . 

Part B. Preparation of 1- (3-cyanophenyl) -3-methyl-5- [4 ' - (N- 
morpholinocarbonyl ) -3 -chlorophenyl ) aminocarbonyl ] pyrazole . 

Standard coupling of the product from part A with the 
acid chloride derived from N- (3-cyanophenyl) -3-methylpyrazole- 
5-carboxylic acid followed by usual workup afforded the 
desired product after silica gel column chromatography (oil); 
^HNMR(DMS0-d6, 300MHz) 6: 10,63 (s,lH), 7.94 (s,lH), 7.83 
(d,lH,J=7.69), 7.75 (dd, IH, J=8 . 06 , J=8 . 06) , 7.70 (d,2H, J=8.42) , 
7.63 {t,lH,J=7.69,J=8.05), 7.37 (d, 2H, J=8 . 06) , 6.98 {s,lH), 
3.28 (d,8H, J=6.96) , 2.28 (s,3H); ESI mass spectrum analysis 
m/z (rel. intensity) 438 (M+Na) , 416 (M+H, 100). 

Part C. Preparation of l-(3-amidinophenyl)-3-methyl-S-{ (4'- 
(N-morpholinocarbonyl ) phenyl ) aminocarbonyl ] pyrazole . 

Standard conversion of the product from part B to the 
benzamidine afforded after purification via reverse phase HPLC 
the desired product. ^HNMR(DMS0-d6, 300MHz) 5: 10.66 (s,lH), 
9.38 (bs,2H), 9.04 (bs,2H) , 7.90 (d, IH, J=9 . 52) , 7.78 
(d,lH,J=7.33) , 7.73-7.62 (complex, 4H) , 7.37 (d, 2H, J=8 . 42 , ) ^ 
7.00 (s,lH), 3.55-3.46 (complex, 8H) , 2.30 (s,3H). ESI mass 
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spectrum analysis m/z (rel. intensity) 433 (M+H. 100); hrms 
obs. 433.199045; calc. 433 .198814. 

SiEaiq>le 164 

1- O-Cyanpphenorl) -5- 1(4'- (N-imidazolyl ) phenyl )aaiaocarb«»yl J - 
3-tri£luorometJvlByrazole, trifluoroacetic acid 

1- (3-Cyanophenyl) -3-trifluoromethyl-pyrazol-5-yl 
carboxylic acid (0.5g, 1.8mmol) was coupled with 4-imida2oyl 
aniline (0.3g,1.8inmol) by standard conditions and purified by 
HPLC to afford 0.67g(71%) product. iflNMRCDMSO-dg) 6:10.99 
(S,1H), 9.55 {S,1H), 8.22 (d. j=5.49Hz.2H) , 8.04 
(d,j=7.69H2,lH), 7.96 (d, j=8. 06Hz, IH) , 7.89 (s+d, j=8. 79Hz. 3H) 
7.80 (m.4H) ppm; HRMS 423.118119 (calc'd). 423.116015 (obs )•' 
Analysis calc'd for CziHiaFaNeOtTFA) : C:51.50,H:2.63,N:15.67, ' 
found C:51.52,H:2.71.N:15.49. 
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1- O-amidinophenyl) -5- 1(4'- (H- 
iaidazolyl)pheayl) aminocarbonyl] -3-trif luorcmethylpyraxole, 

trifluoroacetic add 

1- (3-Cyanophenyl) -5- [ (4 • -imidazol-l-ylphenyl) 
aininocarbonyl)-3-trifluoromethylpyrazole was subjected to 
standard Pinner amidine reaction sequence and purified under 
standard conditions to afford title amidine (79%) . iHNMRCDMSO- 
d6)6: 11.02 (s,lH), 9.46 (s , 1 . 5H) , 9 . 42 (s.lH), 9.22 (s.l.SH), 
8.17 (s,lH). 8.06 (s,lH), 7.97 (t, j=7 . 69H2, 2H) . 7.88 
(d,j=8.79Hz.2H). 7.80 (ni.3H), 7.79 (d, j=9 . OHz. 2H) ppm; HRMS 
440.144668 (calcM) , 440.144557 (obs.); Analysis calc'd for 
C2lHi6F3N70(TPA)2 (HzOl: C:43 .81.H: 2 . 94,N: 14 .30, f ound 
C:43.76,H:2.70,N:13.95. 

Sxanple 166 

1- (3-amidinophanyl) -5- 1 (4 • - (N-methyltetrazoloa-l- 
yDphenyl) anlnocarbonylj -3-trlf luoromethylpyxazolo, 
trifluoroacetic add 
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Part A. 4-Nitrobenzoic acid was converted to the 4- 
nitrophenyltetrazolone according to the procedure of Toselli, 
M. and Zaneratio, P., J.C.S, Perk. Trans, 1992, 1, 1101. 
lHNMR(DMS0-d6) 5: 8.46 (d, j=9 . 15Hz, 2H) , 8.22 (d. j=9 . 16Hz, 2H) . 

Part B. To 4-nitrophenyltetrazolone (0.8g,3 .9iranol) in DMF 
(lOmL) at O^C was added iodomethane (0.38inL) and 60% sodiiim 
hydride (0*23g). The reaction was allowed to waxro to ambient 
temperature and stirred 24h. The reaction was quenched with 
water and extracted with ethyl acetate and dried (MgS04) . The 
crude product was purified by chromatogaphy on silica gel and 
recyrstallized from methylene chloride/hexanes to afford 0.35g 
(41%) product, MS {LCI) m/z 192 (M+H-NO)*, 209 (M+NH4-NO) + . 

Part C. The nitro coitpound {0.215g, 0.97iTimol) from part B was 
hydrogenated under 1 atmosphere of hydrogen in the presence of 
a catallytic amount of 10% palladium on carbon to the aniline. 
Mass spectrum analysis (DCI) m/z 192 (M+H)+, 209 (M+NH4) + . 

Part D. 1- {3-Cyanophenyl) -3-trif luoromethyl-pyrazol-5-yl 
carboxylic acid (0.38g, 1.4mmol) was coupled with the aniline 
from part C by standard procedure to afford the nitrile in 43% 
yield. lHNMR(CDCl3)5: 8.04 {s,lH), 7.95 (d, j=9 . 16Hz, 2H) , 7.85 
{S,1H), 7.79 (m,2H), 7.67 (m,3H), 7.21 (s,lH), 3.71 (s,3H) 
ppm; MS (ESI) ra/z= 454.9 (M+H) + , 477 (M+Na)+. 

Part E. The nitrile from part D was subjected to the 
standard Pinner conditions to afford the title amidine in 53% 
yield. lHNMR(DMS0-d6) 8: 10.93 {s,lH), 9.46 {s,1.5H), 9.12 
(s,1.5H), 8.04 {S,1H), 7.95 (d, j=7 . 69Hz, 2H) , 7.84 (s,4H), 
7.81 (m,2H), 3.61 (s,3H) ppm; HRMS 472.145731 (calc'd), 
472.145205 (obs.); Analysis calcd for C20H16F3N9O2 (TFA)1.2: 
C:44.23,H:2.85,N:20.73,found C:44.40,H:2.85,N:20.15. 

BicaiBple 167 

1- (3 ' -Aminocarbox^lphenyl) -5- 1 (2 • -amiziosulfonylphenyl- tl# 1 • J - 
biphen-4 -yl ) methylcarbonyl 1-3 -methyl -pyrazole 
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u^rr^ "^^ ^'^''^^ isolated from the Pinner reaction via 

HPLC separation protocols. lHNMR(DMS0-d6) 8; 10.63 (s.lH), 
8.06 (S.lH), 8.03 (dd,j=2.19.7.32H2,lH). 7.87 (s.lH), 7.61 ' 
(in.2H), 7.53 (m+d, j=7.33H2. 3H) , 7.44-7.26 (m,6H). 7.21 (s,2H), 
5 4.33 (S.2H), 2.33 (s.3H) ppm; ESI mass spectrum analysis m/z ' 
(rel. intensity) 497 (M+Na, 100) 433 (M+H) . 

Bxanple 168 

1- (3-«midiiic*heiiarl) -5- 14 ' - (Kyxrolidinoinethyl ) phenyl) 
10 a»iaocarb«vlJ-3-inatl«rl-rarra«ole, trifluoroacotic acid salt 

Standard coupling of 4- (pyrrolidinomethyl) aniline with 
the acid chloride derived from 1- (3-cyanophenyl) -3-methyl- 
pyrazole-5-carboxylic acid afforded the coupled benzonitrile 

15 precursor which was then subjected to the standard Pinner 
amidine reaction sequence to afford after purification the 
title compound as colorless crystals; 'HNMR(nMSO) 6: 10.69 (s 
IH); 9.42 (s, 2H) ; 9.20 (s, 2H) ; 7.96 (s, IH) ; 7.84 (m, IH) ; ' 
7.75-7.68 (m, 4H) ; 7.48 (d, 2H, J=8.79); 7.04 (s. IH) ; 4 31 

20 (m. 2H); 3.35 (brd, 2H) ; 3.05 (brd, 2H) ; 2.34 (S, 3H) ; 2.05 
(brd, 2H); 1.85 (brd. 2H) ppm.- ESI mass spectrum m/z (rel 
intensity) 403 (M+H, 100); HRMS found for C23H27N6O 403.224635 
(calcd), 403.222719 (obs) . 

Exaiaple 169 

1- (3-«ainqpheiiyl) -3-methyl-5- 1 (2 ■ -aminosulf ox^l- [l, 1 . i -biphen- 
4-yl) aminocarbonyl] pyreuEOle 

Part A: To commercially available 3-nitrophenylhydrazine 
30 hydrochloride (1.00 g, 5.27 mmol) in 15 mL of absolute ethanol 
was added 1,1. l-trichloro-4-mfithoxy-3-penten-2-one (I.15 g, 
5.27 mmol) and the reaction brought to reflux for 12 h. The 
solvent was evaporated and the residue subjected to silica gel 
flash chromotography eluting with 20% ethyl acetate in 
35 hexanes. The first fraction to elute was the desired ethyl 
(3-nitrophenyl)-3-methyl-5-pyrazole carboxylate. MS (ES+) 
276.1 (M+H)+ (100%). The ester (110 mg, 0.400 mmol) was 
coupled with (2 • - terc-butylaminosulf onyl- ( 1 , 1 • ] -biphen-4 - 

198 



wo 98/28269 



PCT/US97/22895 



yl) amine (122 mg, 0.400 inmol) using Weinreb's 
trimethylaluminium procedure. After preparative TLC (eluent 
50% ethyl acetate/hexanes) 178.2 mg (83% yield) of l-(3- 
nitrophenyl ) -3-methyl-5- [ (2 • - tert-butylaminosulf onyl- ( 1 , 1 • ] - 
biphen-4-yl)aminocarbonyl]pyra2ole was isolated as a colorless 
solid. MS (ES+) 551.24 (M+NH4)+ (30%); 556.18 (M+Na)+ (100%). 

Part B: The product from part 170.5 mg (0.320 mmol) was 
refluxed in 5 mL of trifluoroacetic acid for 12 h. 
Preparative TLC (eluent 10% methanol /chloroform) afforded 1- 
(3-nitrophenyl) -3-methyl-5- [ (2 • -butylaminosulfonyl- [1,1']- 
biphen-4-yl)aminocarbonyl]pyra2ole as a colorless solid. MS 
(ES+) 478.23 (M+H)+ (30%); 500.21 (M+Na)+ (100%). HRMS 
(FAB+) (M+H)+: calc . 478.118516; found 478.117673. 

Part C: The product from part B 64.3 mg (0.135 mmol) was 
subjected to catalytic hydrogenation (5% Pd/C in ethanol under 
1 atm of hydrogen) to afford the title conpound as a colorless 
solid. 1hnmR(CD30D) 5: 8.08 (d. cJ=7.7 Hz, IH) , 7.61-7,30 (m, 
8H), 7.13 (t, v7=7.7 Hz, IH) , 6.72 (m, 3H) , 2.33 (s, 3H) . MS 
(ESI+): 448.11 (M+H)+ (35%); 470.16 (M+Na)+ (100%). HRMS 
(FAB+) (M+H)+: calc. 448.144337; found 448.144965. 

Example 170 

1- (2 • -Aminpphenyl) -3-met:hyl-5- [ (2 • -amiaosiilf oi^l- [1, 1 • J - 
biphen-4-yl ) aminocarbonyl ] pyrazole 

The title compound was made in a similar manner to 
Example 169. 1hnmR(CD30D) 5: 8.14-8.03 (m, 2H) , 7.58-6.74 (m, 
IIH), 2.47 (s, 3H). MS (ES+) 448.12 (M+H) + (60%); 470.16 
(M+Na)+ (100%). 

Bmnple 171 

1- (3-a]nino-4 • -chloropheoyl) -a-nathyl-S- [ (2 • -amlnosulfo^yl- 
[ 1 , 1 " I -biidien«*4 -yl ) aminocarbonyl ] pyrazole 

The title compound was made in a similar manner to 
Example 169. 1hnMR(CD30D) 5: 8.08 (d, J-=6.9 Hz, IH) , 8.07-7.23 



199 



wo 98/28269 



FCT/US97a2895 



10 



(m. 8H). 6.91 (d, J=2.2 Hz, IH) . 6.75 {s, IH) , 6.66 (dd, 
J=8.43,2.56 Hz. IH) . 2.33 (s, 3H) . MS (ES+) 482.0 (M+H)+ 
(80%); 484.0 (30%); 504.0 {M+Na)+ (100%); 506.0 (40%). 

Bxanple 172 

1- (3-amiiio-4 • -f luoropheayl) -3-inetlvl-5- 1 (2 • -aainosulfoxvl- 
II, 1 • 1 -biphen-4-yl) aainocarbonyljpyrazolo 

The title compound was made in a similar manner to 
Example 169. 1hnMR{CD30D)6: 8.14-8.03 (m, 2H) . 7.58-6.74 (m, 
IIH). 2.47 (s. 3H). MS (ES+) 466.0 (M+H) + (5%); 488.0 (M+Na)+ 
(100%). 



15 



20 



25 



30 



35 



Bxaxq>le 173 

1- {3-aBiiao-4 ■ -aathowheayl) -S-nethyl-S- [ (2 ■ -aminosulfoxvl- 
[1, 1 • 1 -bix>h0n-4-yl) aminocarboivllpyrazole 

The title compound was made in a similar manner to 
Example 169. 1hnMR(CD30D) 5: 8.10 (d, J=6.6 Hz, IH) , 7.63-7.31 
(m, 7H). 6.89-6.72 (m, 4H) , 3.88 (s. 3H) , 2.34 (s. 3H) . MS 
(ES+) 478.1 (M+H)+ (25%); 500.0 (M+Na)+ (100%). 

Bxaaple 174 

1- (3-amiao-4 • -chloroptoivl) -5- 1 (2 • -aninoaulfoivl- II, 1 • ] - 
biph«i-4-yl)aiiiiaocarboiiylJtetraaolo, trifluoroacotic acid salt 

Part A. Preparation of 1- (3-nitro-4-chlorophenyl) -5- 
carboethojQrtetrazole . 

4-Chloro-3-nitroaniline (10.36 g, 60 mmol) was dissolved 
in CH2C12 (100 mL) . Triethylamine (10 mL. 70 mmol) was added 
followed by ethyl oxalyl chloride (6.8 mL, 60 mmol). The 
mixture was stirred at room ten^ierature under N2 for 15 min. 
It was diluted with CH2CI2 and washed with water and brine. 
The CH2CI2 solution was dried over MgS04 and concentrated to a 
light yellow solid (15.53 g) . 

The above amide (5.5 g, 20.2 mmol) was refluxed 4 h with 
a solution of triphenylphosphine (7.87 g. 30 mmol) in 100 mL 
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of CCI4 (The solution was stirred at O'C for 15 min before the 
amide was added) . The reaction mixture was cooled and the 
precipitate was filtered off. The filtrate was concentrated 
to a solid. It was then dissolved in 100 mL of CH3CN and NaNa 
(1.31 g, leq) was added. The mixture was stirred at room 
temperature under N2 for 12 h. The solvent was removed. The 
solid was dissolved in EtOAc and washed with water and brine . 
It was dried over MgS04, concentrated, and chroma tographed on 
silica gel (CH2CI2) to afford 3.19 g of the desired product. 
lHNMR(CDCl3)5: 1.35 (t, 3H) ; 4.42 (q, 2H) ; 7.50-7.70 (m, 2H) ; 
8.10 (s, IH). MS (DCI-NH3) 315 (M+NH4) + , 

Part B. Preparation of 1~ {3-nitro-4-chlorophenyl) -5- I (2 • -t- 
butylaminosulf onyl - ( 1 , 1 • ] -biphen-4 -yl ) aminocarbonyl ) tetrazole . 

2 ' -t-Butylaminosulf onyl-4-amino- (1, 1 • ] -biphenyl (1 .33 g, 
4.37 mmol) was dissolved in 40 mL of anhydrous CH2CI2, and 
trimethylaluminum (11 mL of 2.M solution in heptane) was added 
slowly. The mixture was stirred at room teitperature under N2 
for 15 min. Then, a solution of material from part A (1.30 g, 
4.37 mmol) in anhydrous CH2CI2 (40 mL) was added. The mixture 
was stirred at room temperature under N2 for 18 h. The 
reaction mixture was quenched carefully with IN HCl. It was 
diluted with CH2CI2 and washed with water and brine. The 
organic solution was then dried over MgS04, concentrated, and 
chromatographed on silica gel (CH2CI2) to give 1.5 g of the 
desired product. MS (ESI) 554.1 {M-H) + . 

Part C . Preparation of 1- {3-nitro-4-chlorophenyl) -5- t (2 ' - 
aminosulfonyl- [1,1') -biphen-4-yl) aminocarbonyl) tetrazole. 

The material from Part B (1.5 g, 2.7 mmol), and 
trifluoroacetic acid (20 mL) was stirred at room tenperature 
under N2 overnight. The trifluoroacetic acid was removed and 
chromatographed on silica gel (10% EtOAc/CH2Cl2) to afford 
0.72 g of desired product. lHNMR(DMSO-d6) 6: 7.25 to 8,20 (m, 

IIH); 8.69 (s, IH); 11.55 (s, IH) . MS (ESI) 497.9:499.9 (3:1) 
(M-H) + . 
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Part D. Preparation of 1- (3-ainino-4-chlorophenyl) -5- [ (2 • - 
aminosulfonyl- [1, 1 ' ] -biphen-4-yl)aininocarbonylJ tetrazole, 
trifluoroacetic acid salt. 

The material from part C (0.72 g, 1.44 mmol) was 
dissolved in EtOAc (30 mL) . SnCl2 2H20 (2.59 g. 11.52 mmol) 
was added. The reaction mixture was brought to reflux for 1 h 
and then cooled it to the room temperature. Saturated NaHCOa 
was added to the mixture until the pH 8.0. The mixture was 
partxtioned between EtOAc and NaHCOa layer. The EtOAc layer 
was washed with water and brine. It was dried over MgS04 and 
concentrated. The solid was dissolved in CH3CN/TFA and 
purified by reversed phase HPLC to give 300 mg of the desired 
15 product. lHNMR(DMSO-d6)5: 6.80 to 8.00 (m, IIH); 11 40 (s 
IH). MS (DCI-NH3) 470.0 (M+H)+. 



10 



20 



Bxaiaiple 175 
1- (3-amino-4 • -chlorophe^yl) -5.{ I (2 • - 

-»inosulfonylphenyl)pyridin-2-yl]aaiaocarboivl)ftrazolo, 
trifluoroacetic acid salt 

171 ''iL^J^^ compound was prepared via the method of Example 
171. lHNMR(DMSO-d6)5: 6.80 to 8.40 (m, lOH); 11.70 (s 1^ 
25 MS (ESI) 471.20 (M+H)+. 

Bxample 176 

1- (3-«Bino.4 • -methcaTOhenyl) -5- [ (2 • -aminosulfonyl- [1, l • , . 
biphen.4-yi,«oi„ocarb«vljtet*azole, trifluoroacetic acid salt 

174 "TL^^f^^ compound was prepared via the method of Example 
174. lHNMR(DMSO-d6)6: 6.80 to 8.05 (m, IIH) ; U.15 (s. IH^M^ 
(ESI) 466.0 (M+H)+. 

Bxanple 177 

1- (3-«oina«ethylphe^yl) -5- 1 (2 • -aaiaosulf onylphenyl)pyrid-2-yi, 
«n"ocarbcavlJ-3-«»tlvlpyrazole, trifluoroacetic add 
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Part A : Ethyl -1- (3 -cyanophenyl ) -3 -methyl -5 -pyrazole- 
carboxylate (2,7g, lO.SSmmol) was dissolved in methanol 
(50mL) . To this solution was added glacial acetic acid {2mL) 
and 10% palladium on carbon (cat.) . The reaction mixtxire was 
hydrogenated (SOpsi) for 12h, filtered over celite and 
evaporated to the crude benzylamine salt. Without further 
pxirif ication the crude amine was converted to the carbo- 
benzyloxy derivative by treatment with CBzCl in saturated 
sodium bicarbonate solution. The organics were extracted with 
ethyl acetate (2xl00mL) dried over magnesium sulfate and 
evaporated to the crude product (2.15g obtained). The oil was 
then hydrolysed with LiOH {0.22g, 5.5mmoL) in aqueous THF for 
16h. The reaction mixture was quenched with water (500mL) and 
unreacted products were extracted with ethyl acetate 
(2xl00mL) . The aqueous layer was carefully acidified (INHCl) 
followed by extraction with ethyl acetate (2X100mL) dried 
(magnesium sulfate) and evaporated to pure acid (1.23g); ESI(- 
ve) 362 (M-H, 100) . 



Part B: Standard coupling (TBTU, triethylamine in anhydrous 
THF) of the product from part A with 2-amino-5- (2 ' - tert- 
butylaminosulf onylphenyl ) pyridine afforded the desired amide 
derivative which was dehydrogenated (10% Pd/C, methanol, 
balloon) overnight. The reaction mixture was filtered over 
celite and evaporated to a pale yellow oil. The desired 
product was obtained as colorless crystals after purification 
via standard reverse phase techniques; ^HNMRiDMSO-de) 8: 8.35 
(d, IH), 8.19 (bs, IH), 8.00 (t, IH), 7.78 (dd, IH) , 7.63 (t, 
2H), 1.11-1.21 (m. 6H),.7.06 (s, IH) , 4.13 (m, 2H) , 2.30 (s, 
3H) ppm; ESI mass spectrum analysis m/z (rel intensity) 463.3 
(M+H, 100) . 



Example 178 

1- (3^ nin i n cn ne thyl-4 ' -mothylphenyl) -5- [ (2 ' -aainosulfonyl- [1, 1 ' ] - 
bip]ien-4yl) amiiaocarbonyl] -3 -methyl -pyrazole, tri£luoroacetic 

acid salt 
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Part A: Ethyl 1- (3-cyano-4-inethylphenyl) -3-methyl-5-pyrazole- 
carboxylate was prepared as colorless crystals following the 
standard condensation (3-cyano-4-raethylphenyl-hydrazine and 
ethyl 2-(N-{methoxy)iinino)-4-oxopentanoate in acetic acid) 
reaction protocol discussed. previously. ^HNMR(CDCl3) S: 7.68 
(s. IH), 7.57 (dd, IH), 7.58 (d, IH) . 6.82 (s, IH) , 4.24 (q 
2H). 2.40 (s, 3H0, 2.37 (s. 3H) , 1.27 (t. 3H) ppm; ESI mass' 
spectrum analysis (270 (M+H, 100) . 

Part B: Standard Weinreb coupling protocol of the product 
from part A with l-amino-2'-tert-butylaminosulfonyl-biphenyl 
afforded the desired coupled product. ^HNMRCCDClj) 5: 8.30 
(bs. IH). 8.13 (bd, IH), 7.78-7.23 (m, lOH) , 6.78 (s, IH) . 
3.68 (s. IH), 2.60 (s, 3H) , 2.40 (s, 3H0, 1.01 (s, 9H) pp^; 
ESI mass spectrum analysis ESI mass spectrum m/z (rel 
intensity) 550 (M+Na, 100) . 

Part C: The product from part B was then hydrogenated at 
50psi in acidic methanol as previously described, then 
treatment with TFA (neat) and purified via standard reverse 
phase chromatography to afford the title compound as colorless 
crystals. HNMR(DMSO, d«) 6: 10.6 (s, IH) , 8.14 (bs. 2H) , 8.01 
(d. IH), 7.68 (d. 2H), 7.54 (m, 2H) , 7.26 (m. 5H) . 6.91 (s 
IH). 4.07 (bd. 2H), 2.38 (s, 3H) , 2.33 (s, 3H) ppm; ESI mass 
spectrum m/z (rel intensity) 476 (M+H. 100). 



Example 179 

1- (3-aainemethyl-4 ' -f luorophenyl) -5-1(2' -aainosulf onyl- [1, 1' ] - 
blphen-4yl)aiiiii»ocarboiiylJ -B-metlvl-pyrazolo, trlf luoroacetic 

Mid salt 

The title benzylamine was obtained from 3-cyano-4- 
f luorophenyl hydrazine via methods described previously 
HNMR(DMSO, d«) 8: 8.25 (bs, 3H) . 8.00 (d, IH) . 7.78-7.23 (cp, 
12H), 6.95 (s. IH). 4.14 (m. 2H) . 2.30 (s. 3H) ppm; ESI mass ' 
spectrum m/z (rel intensity) 480 (M+H. 100) . 
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Bzaxflple 180 

1- O-amixuamethylphenyl) -5- [ (4 ' - (N-psrrrolidlao- 
carbonyDphenyl) aminocarbonyl] -3-tri£luorometlvlpyrazole, 

tri£luoroacetic acid 

Part A . Preparation of 1 - ( 3 -cyanophenyl ) - 5 - 1 ( 4 ' - ( N- 
pyrrolidinocarbonyl ) phenyl ) aminocarbonyl J -3 - 
trif luoromethylpyrazole . 

1- (3 -Cyanophenyl) -3-trif luoromethyl-pyrazol-5-yl 
carboxylic acid (0,5g, l.Smmol) was coupled with 4-(N- 
pyrrolidinocarbonyl ) aniline (0.3g, 1. Bmmol) by standard 
conditions to afford 0.4g (56%) of a white solid. ^HNMRCCDCla) 
5: 9.72 (S,1H), 7.78-7.72 (in,4H), 7.61 (t, j=7 .69Hz, IH) , 7.23 
(s,4H), 3.67 (t, j=6.59Hz,2H) , 3.43 { t , j=6 . 59Hz, 2H) , 1.98 
(q, j=6.23Hz,2H) , 1.89 (qo=6 .23Hz, 2H) ppm; ESI mass spectrum 
analysis m/z (rel. intensity) 476 (M+Na, 100), 454.1 (M+H) . 

Part B. The nitrile from part A (0.4g, CBBinmol), 10% 
palladium on carbon (50mg) and ethanol {20inL) was placed in a 
Parr apparatus and hydrogenated ISh at 40 psi. The reaction 
was filtered and concentrated. The crude product was purified 
hy reverse phase HPLC and freeze-dried to afford 0.38g (76%) 
of the title amine. iHNMR(DMS0-d6) 5: 10.91 {s,lH), 8.23 (brd 
s,2H), 7.73 (m,3H), 7.71 (d, j=8. 79Hz, 2H) , 7.59 (m,2H), 7.54 
(d, j=8.42Hz,2H), 4.16 (d, j=5 . 50Hz, 2H) , 3.45 (q, j=7 . 32Hz , 4H) , 
1.83 (brd m, 4H) ppm; Analysis calc'd for C23H22F3N5O2 (TFA)l 
(H2O)0.5: C:51.73,H:4.17,N:12.06,found C:51.45,H:3 .95,N:11.73. 

Bxaople 181 

1- (3-EthylcarboEyBiiiidinophenyl) ^5^ I (2 ' -amisosuUonyl- [1, 1 ■ ] - 
blphen-4"yl) -aminocarbonyl] -3-iiietfayl pyrazole 

To 1- (3-cyanophenyl) -5- [ (2 • -t-butylaminosulfonyl- [1/ 1 * ] - 
biphen-4-yl) aminocarbonyl] -3-methylpyrazole (88mg, 0 . ISmmol ) 
in DMF {5mL) was added ethyl chloroformate {0.017mL, 0.17mmol) 
and triethylamine (0.052mL, 0.037mmol) and the reaction was 
stirred 72h. The mixture was diluted with ethyl acetate and 
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washed successively with water and brine and dried (MgS04) . 
Purification by chromatography on silica gel using 3-10% 
roethanol/metlylene chloride as eluent afforded 27mg(33%) of 
the title compound. IflNMRCDMSO-dg) 5: 10.62 (s,lH), 9.18 
5 (S,1H). 8.16 (s,lH), 8.05 (m,2H), 7.70 (d.2H), 

7.60 (5H,n.), 7.37 {d,2H). 7.30 (d. IH) , 7.24 (s,2H), 6 95 
(S,1H). 4.10 (q,2H), 2.35 (s,3H), 1.20 (t.3H) ppm; HFMS 
547.176365 (calcd) , 547.178880 (obs.). 

SxaaplM 182 and 183 
1- (3- (l'-i»lao-l'. (H-aorpholiao) )a.tlvl)ph«vl) -5- [ (2 • -tert- 
b«tyl«ai«,s«lf o^yl- 11,1-, -bixA«-4.yl),»d^„bo^lj -a-^thyl- 
Pyrazole, trifluoroacetic acid salt and l-{3-(l'-ii«iao-l'-(H 
-orpholino) )»athyl)phenyl) -5- 1 (2 • -aminosulfonyl- tl, 1 • J -biph«- 
4-yl)aiaiaocarbox«rl]-3.»ethyl-pyrazole, trifluoroacetic acid 

salt 

Part A: The morpholino amidine compound was prepared from the 
precursor nitrile via the standard Pinner reaction protocol. 
20 with anhydrous motpholine as the nucleophile. Standard HPLC 
purification then afforded the desired morpholino amidine 
compound as colorless crystals; ^HNMR(DMSO) 6: 11.39 (s. ih) • 
9.67 (s, IH); 9.27 (s, IH) ; 8.62 (s, 2H) ; 8.09 (d, J=7 69 

25 7.30 (s, IH); 7.08 (s, IH) ; 3.81 (brd. 2H) ; 3.74 (brd. 2H) ■ 

3.63 (brd, 2H,; 3.37 (brd, 2H) : 2.31 (s. 3H) ; 1.04 (s, 9H) 'ppm 
;^ESI mass spectrum analysis m/z (rel intensity) 603.2 (M+H, 

30 Part B: Removal of the tert-butyl group was then effected by 
heating the product from part A in TFA, followed by standard 
«PLC purification techniques afforded the desired morpholino 
amidine compound as colorless crystals; ^HNMR(DMSO) 5- 11 38 

35 8.08 (m, 

2H M 3-^^ <b-^. 

2H); 3.62 (brd, 2H) ; 3.37 (brd, 2H) ; 2.31 (s, 3H) ppm; eSI 
mass spectrum analysis m/z (rel intensity) 547.0 (m+h, 
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100).HRMS for C26H27N8O4S 547.187599 (calcd) , 547.186294 
(obs) . 

Bacaiqple 184 
1- [3- IN- ( (5-inethyl-2-o«o-l^ 3-dioxol-4- 
yDmethoxycarbonyl) amidinolphenyll -5- ( (2 • -amiaosulf onyl- 
11^ 1 • 1 -biph6n-4-yl) aminocarboxiyl) -B-metl^lx^azole 

Part A. To 4-hydroxyinethyl-5-inethyl-l, 3-dioxol-2-one (0.227g, 
1.75inmol) (Alpegiani, M. et al, Syn. Com. 1992, 22 (9), 1277) 
in chloroform (SmL) at O'c was added pyridine (O.lSmL) and 4- 
nitrophenyl chloroformate (0.387g, 1.9inmol) . The reaction was 
allowed to warm to ambient tenperattire and was stirred 18h. 
The reaction mixture was washed with water, brine and dried 
(Na2S04) . The crude dioxolone was used in the next step. 

Part B. To 1- (3-amidinophenyl) -5- [ {2 • -aminosulfonyl- [1, l • ] - 
biphen-'4 -yl ) aminocarbonyl ] -3 -methylpyrazole ( 80mg , 0 . 14mmol ) 
in DMF (ImL) was added the dioxolone from part A and 
triethylamine (0.038 mL) . The reaction was stirred 18h. The 
reaction was diluted with ethyl acetate and washed with water 
and dried (MgS04) . Purification by chromatography on silica 
gel using 3-5% methanol in methylene chloride afforded 47mg 
(55%) of the title dioxolone. lHNMR{DMSO-d6) 6: 10.63 (s,lH), 
8.25 (s,lH), 8.05 (t,2H), 7.62 (d,2H), 7.50 {m,5H). 7.37 
{m,4H), 7.25 (s,2H), 6.93 (s,lH), 4.92 .{s,2H), 2.37 
(s,3H), 2.15 (s,3H) ppm; HRMS 631.161109 (calcd) , 631.160927 
(obs.) . 

Sxaiqple 185 

1- (Pyrid-2-yl) -3-iiiothyl-5- [ (3-f luoro-2 • -aminosulf onyl- [1, 1 • J - 
biphen-4 -yl ) aminocarbonyl ] pyrazole 

The title compound was prepared by previously described 
methodology using 2 -pyridine hydrazine*HCl. LRMS (M+H)*^ m/z: 
452. 
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186 

1- (6-BroBiOKyridin-2-yl) -3-netlvl-5- [ (3-£lttoro-2 • - 
aminosulf onyl- II, 1 • J -biphm-4-yl) amiaocarbcavH pyrazolo 

By using previously described methodology, ethyl 3- 
methyl-l- (pyridin-2-yl) -iH-pyrazolecarboxylate was obtained. 
This con^jound was then treated with N-bromosuccinamide 
according to the following procedure. 

A mixture of 3-methyl-l-{pyridin-2-yl)-lH- 
pyrazolecarboxylic acid (7.0483 mmol. 1.63 g) and N- 
bromosuccinimide (2.51 g, 2.0 eq.) in carbon tetrachloride (40 
mL) was stirred at ambient temperature for 18 h. The reaction 
mixture was filtered through celite to remove solid impurity 
and washed with carbon tetrachloride (30 mL) . The filtrate 
was evaporated and purified by flash chromatography on a 
silica gel column (200 g) eluted with 3:1 hexane: ethyl acetate 
to give 0.258 g of pure 3-methyl-l- (6-bromopyridin-2-yl) -IH- 
pyrazolecarboxylic acid (12 %) . 

Thereafter, following previously described procedures the 
acid chloride of 3-methyl-l- (6-bromopyridin-2-yl) -ih- 
pyrazolecarboxylic acid was coupled with 3-f luoro-4- ( (2-N-t- 
butylsulfonamido)phenyl) aniline, and t-butyl protecting group 
removed with ref luxing trif luoroacetic acid to obtain the 
title conpound; LRMS (M+H)+ m/z: 530. 

Example 187 

1- (3-amiao-4-chlorophenyl) -5- [ (2 • -aminosulf onyl-3-chloro- 
£1, 1 • ] -biphen-4-yl) aninocarbonyl J tetrazole, trifluoroacetic 

acid salt 

The title con5>ound was prepared by the same method 
described in Example 174. lHNMR(I»ISO-d6)5: 10.90 (s, IH) ; 8.02 
(d, IH); 7.78 (d, IH) ; 7.62 (m, 2H) ; 7.55 (s, IH) ; 7.26-7.34 
(m, 5H); 7.03 (s, IH) ; 6.81 (d, IH) . 5.89 (bs. 2H) . High 
resolution mass spectrum analysis: cald 504.0412, found 
504.0411. 
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Bxanple 188 
1- (3-aiiiino«4-chlorpphenyl) -5- [ (4 • - (1- 
pyrrolidlziocarbonyl ) phenyl ) aminocarbonY^ totrazole, 
tri£luoroacetlc acid salt 

The title compoxind was prepared by the same method 
described in Exanple 174. lHNMR(DMSO-d6)5: 11.26 (bs, IH) ; 
7,80 (t, IH); 7.49 (d, J=: 11.0 Hz, IH) ; 7.42 (d, J= 8.4 Hz, 
IH); 7,40 (d, J= 8.1 Hz,lH); 7.04 (d, J= 2.6 Hz, IH) ; 6.79 (dd, 
J= 8.4 and 2.6 Hz, IH) ; 3.45 (t, J= 6.2 Hz, 2H) , 3.40 (t, J= 
5.8 Hz, 2H) , 1.85 (ra, 4H) , ESI mass spectrxam analysis m/z 
(relative intensity): 430.0 (M+H> + ; 452.0, (M+Na)-^. 

B3casipl6 189 

1- O-aminamethylphenyl) -5- [ (2 • -amiaosulf oayl- [1. 1 • 1 -biphen-4- 
yDamixiocarboivlltetrazole, trifluoroacetlc acid salt 

1- {3-cyanophenyl ) -5- [2 • - { t-butylaminosulf onyl- [1 , 1 • ] - 
biphen-4-yl)aminocarbonyl] tetrazole prepared as shown in Part B 
of Example 24 (0.20 g, 0.40 mmol) was dissolved in 10 mL of 
EtOAc and 10 mL of EtOH. TFA (1 mL) and Palladiiim on carbon 
(10 %) were added. The mixture was hydrogenated at 30 psi for 
18 h; llie reaction mixture was filtered through celite and 
washed with EtOAc. The filtrate was concentrated to a brown 
oil. It was dissolved in 5 mL of TFA arid refluxed under N2 for 
30 mimutes. The solvent was removed in vacuo and the resulting 
material was purified by reversed phase HPLC to give 59.8 mg of 
the title confound with 98% purity. ^HNMR(DMSO-d6)6: 11.54 (s, 
IH); 8.25 (bs, 3H) ; 8.02 (d, J= 6.3 Hz, IH) ; 7.84 (bs, IH) ; 
7.77 (t, J= 5.8 Hz, 2H); 7.72 (t, J= 6.9 Hz, 2H) ; 7.60 (m, 2H) ; 
7.39 (d, J = 8.8 Hz, 2H), 7.32 (m, IH) , 7.31 (s, 2H) , 4.18, 
(bs, 2H) . ESI mass spectrum analysis m/z (relative intensity) : 
450.2 (M+H, 100)+. 

Example 190 

1- O-aminamothylphenyl) -5- [ (2 • -aminosulf onyl-3-f luoro- tl# 1 ' ] • 
biplien-4-yl)amiiiocarbonyl] tetrazole, trifluoroacetic acid salt 
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The title coinpound was prepared by the same method 
described in Example 189. lHNMR(nMSO-d6)8: 11.28 (s, IH) ; 8.23 
(bs, 3H); 7.99 (d, J= 6.6 Hz, IH) ; 7.80 (bs, IH) ; 7.70 (m, 2H) • 
7.60 (m, 2H); 7.41 (s, 2H) ; 7.31 (d, J = 9.5 Hz, 2H) . 7.20 (d. ' 
J = 8.1 Hz, IH), 4.14, (m, 2H) . ESI mass spectrum analysis m/z 
(relative intensity): 467.9, (M+H, 100)+. 



191 

1- O-aaiiMMwthylphMyl) -5- [ (2 • -aadaosulfonyl- [1, 1 • ] -biphen-4- 
yl)«ixaocarbonyl]iaida«ole, trifluoroacatlc aold aalt 

Part A: A solution of 3-amino-benzonitrile (6.3 g, 53,4 nnol) 
in ethyl alcohol (50 mL) was treated with n-butyl glyoxylate 
(7.0 g, 53.8 mmol) . After stirring for ISh at rt, the reaction 
mixture was concentrated at reduced pressure. The residue was 
purified by flash-chromatography (hexane/ethyl acetate, 1:1) 
affording an imine (4.0 g, 33%) as a colorless oil. ESI mass 
spectrum analysis m/z (relative intensity) : 232 (M+H, 100) . 

Part B: To the solution of the imine from part A (1.6 g, 6 9 
mmol) in methyl alcohol (10 mL) was added potassium carbonate 
(1.9 g, 13.9 mmol) and tosylmethyl isocyanate (2.3 g, 11.8 
mmol) . The solution was stirred for Ih at rt. then solvent was 
removed under reduced pressure. The residue was treated with 
the saturated sodium chloride solution and the mixture was 
extracted with methylene chloride. The organic extract was 
concentarted and triturated with methyl alcohol . The 
precipitate was collected and dried to afford the desired 
methyl 1- (3-cyanophenyl) -imidazole-5-carboxylate (1.5 g, 94%). 
ESI mass spectrum analysis m/z (relative intensity) : 227 (M+H 
100) 



Part C: A solution of (2'-tert-butylaminosulfonyl-[l-i']- 
biphen-4-yl) amine (3.5 mmol) in methylene chloride (3 mL) was 
35 treated dropwise with AlMe3 (2M in hexanes, 1.8 mL, 3.5 mmol). 
The resultant reaction mixture was stirred for 0.5h at rt, then 
treated with the product from part B (0.16 g, 0.7 mmoL) and 
allowed to stir for 18h. The mixture was carefully quenched 
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with 10% HCl, extracted with methylene chloride, dried over 
magnesium sulfate and concentrated. Purification by flash 
chromatography (methanol /methylene chloride, 1;9) afforded the 
coupled amide compound (0.22 g, 28%). ESI mass spectrum 
analysis m/z (relative intensity): 500 W\ 100). Reduction of 
the benzqnitrile to the benzylamine followed by standard HPLC 
purification protocols via methods previously described 
afforded pure titled confound as colorless crystals. 
^HNMR(CD30D)5: 8.61 (bs, IH) , 8.14 (bs, IH) , 8.09 (dd. J = 
7.7Hz, IH), 7.65-7.50 <m, 12H) , 7.40 (dd, J = 8.8Hz, 2H) , 7.32 
(dd, j = 7.3Hz, IH) , 4.91 (s, 3H)ppm. ESI mass spectrum 
analysis m/z (relative intensity): 448.2 (M+H, 100). 

Example 192 

1- O-aaiaomethylphenyl) -5- [ (2 ' -methylsulf onylanethyl- II, 1 • ] - 
biplien-4-yl)amlnocarboziyl] imidazole, trif luoroacetic acid salt 

The title conpound was prepared in a similar manner to 
Example 197. 'hNMR(CD30D)5: 8.57 (s, IH) , 8.15 (m, 2H) , 7.72- 
7.58 (m, 12H), 7.40 (m, 3H) , 4.22 (s, 2H0, 2.72 (s, 3H)ppm. ESI 
mass spectrum analysis m/z (relative intensity) : 447 (M-»-H, 
100). . 

Hxanple 193 

1- (3-amidinophenyl) -5- [ (2 • -aminosulf ozxyl [1, 1 • J -biphen-4- 
yDaminocarbonyl) imidazole, trif luoroacetic acid salt 

The benzonitrile obtained in part C in Exanple 197 was 
subjected to the Pinner-amidine reaction protocol and further 
purified via methods described previously to obtain the title 
con^und as colorless crystals. ESI mass spectrum analysis m/z 
(relative intensity) : ^HNMRCCDjODjS: 8.76 is, IH) , 8.21 (s, 
IH), 8.07 (d, J = 7.7Hz, IH) , 7.98 (d, J = 8.4Hz, IH) , 7.89 (d, 
J = 8.4Hz, IHO, 7.79 (t, J = 7.7Hz, IH) , 7.59 (m, 3H) , 7.50 (t, 
J = 7.7Hz, IH), 7.38 (d, J = 8.5Hz, 2H) , 7.30 (d, J = 8.7Hz, 
lH)ppm. ESI mass spectrum analysis m/z (relative intensity) 
461.2 (M+H, 100) . 
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194 

1- 13- (metlvlaaliioBetlvDphenyli .5- 1 (2 • -«.dnosttl£omrl-3-£luoro- 
tl, 1 • 1 -biphea-4-yl) aniaocarbonyl] -3-inetlvlpyraa:ol«, 
trif luoroacetic acid salt 

5 

Part A. Preparation of ethyl l-[3-(N-t-butoxycarbonyl- 
aininoiaethyl)phenyl]-3-i«ethylpyrazolecarboxylate. 

To a solution of 1.52 g {5.14 mrnol) of ethyl 1-13- 

(aminomethyDphenyl] -3-n,ethylpyrazolecarboxylate hydrochloride 
xn 10 niL of THF under was added 1.49 g (14.7 imnol) of 

triethylandne and 1.35 g (6.17 mmol) di-t-butyl dicarbonate 
The mixture was allowed to stir at room temperature for 16 
hours, water (25 «iL) was added and the mixture was extracted 

11^ f ^"^^ """^^^ °^^^i<= ^-tracts 

were drxed over MgSO, and the solvent evaporated to give the 

desxred product (1.85 g, 74%) as a white solid. ^HNMR(CDCl3)5- 

7.34 (m, 4H); 6.81 (s, IH) ; 4.87 (b s, IH) ; 4.37 (d. J = 7 



25 



Part B. Preparation of ethyl 1- f3- (N-t-butoxycarbonyl-N- 
inethylaininomethyl) phenyl ] -3 -methylpyrazolecarboxylate . 



To a solution of 1.85 g (5.15 mmol) of ethyl l-{3-(N-t- 

but03jycarbonylaminomethyl)phenyl]-3-methylpyra2olecarboxylate 
xn 10 M. of TOP under was added 0.15 g (5.88 mmol) of 95% 

sodium hydride. After 1 hour, the gas evolution ceased and 

0 83 g (5.88 mmol) of methyl iodide was added. The mixture was 

30 allowed to stir at room temperature for 16 hours. Water (25 
OL) was added and the mixture was extracted with 25 mL ether 
three times. The combined organic extracts were dried over 
MgSO^ and the solvent evaporated and then chromatographed with 
20% EtCJAc/hexanes on silica to give the desired product (0.52 

35 g, 27%) as a white solid. An additional 0.83 g of non- 
methylated starting material was also isolated. ^HNMR(CDCl3)5- 
7.40 (m, IH); 7.30 (m, 3H) ; 6.81 (s, IH) ; 4.47 (b s. 2H) ; 4.22 
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(q, J = 7, 2H); 2.83 (b m, 3H) ; 2.34 (s, 3H) ; 1.47 (b s, 9H) ; 
1.23 (t, J = 7, 3H) .. 

Part C. Preparation of 1- (3- (N- t-butoxycarbonyl-N- 
methylaminomethyl ) phenyl ] -3-methylpyrazolecarboxylic acid. 

To a solution of 0.52 g (1.39 mmol) of ethyl l"[3-(N-t- 
butoxycarbonyl-N-methylaminomethyl ) phenyl ] -3 -methylpyrazole- 
carboxylate in 5 mL of THF was added 1.4 mL (1.4 mmol) of IM 
aqueous lithium hydroxide. The mixture was allowed to stir at 
room teiiperature for 6 hoiirs. Water (10 mL) was added and the 
mixture was extracted with 25 mL ether twice. The aqueous 
layer was acidified with IN HCl to pH 4 and extracted with 25 
mL ether three times. The coihbined organic layers from the 
second set of extractions were dried over MgSO^ and the solvent 
evaporated to give the desired product (0.35 g, 74%) as a white 
solid. ^HNMR(CDCl3)5: 7.38 |m, 4H) ; 6.87 (s, IH) ; 4.46 (b s, 
2H); 2.83 (b m, 3H) , 2.37 (s, 3H) , 1.46 (b s, 9H) . 

Part D. Preparation of 1- [3- (methylaminomethyl)phenyl] -5- [ (2 •- 
aminosulf onyl-3-f luoro- (1,1'] -biphen-4-yl ) aminocarbonyl J -3- 
(methyDpyrazolecarboxamide, trif luoroacetic acid salt. 

To a solution of l-[3- (N- t-butoxycarbonyl-N- 
methylaminomethyl) phenyl ] -3 -methylpyrazolecarboxylic acid 
(0.176 g, 0.509 iranol) in 10 mL of CH2CI2 was added lOjlL of DMF 
and oxalyl chloride (97 mg, 0.763 mmol). The solution was 
allowed to stir for 1.5 hours under Ar and then solvent was 
evaporated under high vacuum. The resulting solid was 
redissolved in 10 mL and triethylamine (0.15 g, 1.53 mmol) and 
2'-(t-butylaminosulfonyl)-3-fluoro-[l,l*]-biphenyl (0.172 g, 
0.534 mmol) were added. After stirring for 16 honrs under Ar, 
the reaction mixture was added to water and extracted with 
ethyl acetate. The solvent was evaporated and the mixture was 
dissolved in 5 mL of TFA. This solution was heated to 50^*0 for 
4 hours, cooled to room temperature and the solvent evaporated. 
The crude benzylamine was purified by HPLC (CIS reversed phase) 
eluting with 0.5% TFA in HaO/CHjCrN to give 60 mg (19%) of the 
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desired salt. W(DMSO-d«)S: 8.75 (br s, 2H) ; 8.00 (m, IH) ; 
7.63-7.15 (m, lOH); 6.94 (s. IH) ; 4.15 (b t, J = 6, 2H) ; 2.54 
(t. J - 5, 2H); 2.45 (s, 3H) . ESI mass spectrum analysis m/z 
(relative intensity): 494.1 (m+H, 100). 

Eitaiflple 195 

1- [3- (inathylaininomethyDpheryi] -5- 1 (2 ■ -aethylsulf onyl-3-£luoro- 
II, !• ] -bipl»n-4-yl)aiiilaocarbcavll -i-mothylpyrazole, 
trifluoxoacetic acid salt 

To a solution of 1- [3- (N-t-butoxycarbonyl-N- 
methylaminomethyDphenyl] -3-methylpyra2olecarboxylic acid 
(0.176 g, 0.509 mmol) in 10 mL of CH^Cl^ was added lOflL of EMP 
and oxalyl chloride (97 mg, 0.763 mmol) . The solution was 
allowed to stir for 1.5 hours under Ar and then solvent was 
evaporated under high vacuum. The resulting solid was 
redissolved in 10 mL and triethylamine (0.15 g. 1.53 mmol) and 
2--(methylsulfonyl)-3-fluoro-Il,l']-biphenyl (0.172 g, 0 534 
mmol) were added. After stirring for 16 hours under Ar, the 
reaction mixture was added to water and extracted with ethyl 
acetate. The solvent was evaporated and the mixture was 
dissolved in 5 mL of TPA. This solution was heated to SO-C for 
4 hours, cooled to room temperature and the solvent evaporated 
The crude benzylamine was purified by HPLC (C18 reversed phase) 
elutxng with 0.5% TFA in H30/CH3CN to give 140 mg (45%) of the 
desired salt. ^HNMR(DMS0-d«)5: 8.76 (br s. 2H) ; 8.06 (dd, J = 
8. 1, IH); 7.77-7.61 (m, 4H) ; 7.52-7.31 (m. 5H) ; 7.19 (dd J- 
8. 1.5, IH); 6.95 (s, IH) ; 4.17 (b t, J = 6, 2H) ; 2.90 (s,' 3H) • 
2.54 (t, J = 5, 2H); 2.29 (s, 3H) . ESI mass spectrum analysis 
m/z (relative intensity): 492.2 (M+H). 



196 



1- O-aainoaethylpheivl) -5- 1 (2 • -netlvlsulfoayl- H, 1 . , -biphen-4. 
yDaniaocarbonyl J -4-iiietho>v-3-trif luorometlvl pyrazole, 
triflttoroacetic acid salt 

Part A. To 1- (3 -cyanophenyl) -4 -methoxy-3 - 

trifluoromethylpyrazole carboxylic acid (0.69 g,2.2 mmol) was 
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added CH2CI2 (15 mL) , oxalyl chloride (0.27 inL,3.1 mmol) , and 
three drops of DMF. The reaction was stirred for 2h, The 
solvents were removed and fresh CH2CI2 (15 mL) , 4-broino-aniline 
(0.38 g,2.2 nnnol) and DMAP (0.68 g,5.5 nunol) were added and the 
reaction was stirred 18h. Di-lution with CH2CI2, followed by 
washing successively with IN HCl, saturated NaHCOa, brine, 
drying {MgS04) and recrystallization with CH2Cl2/hexanes 
afforded 0.5 g (48%) pure product and 0.43 g from 
filtrate. lHNMR(CDCl3) 5: 8.90 (s,lH), 7.79 {m,2H). 7.72 (dd, J 
= 1.83, 6. 96Hz, IH), 7.63 (t, J= 8.06Hz,lH), 7.46 (s,4H), 4.15 
(s,3H)ppm; ESI mass spectrum analysis m/z (relative intensity): 
482-484 (M+H, 100) . 

Part B To the bromo compound (0.4 g,0.86 mmol) from Part A 
was added 2-thiomethyl phenylboronic acid (0.18 g,l.l mmol), 2M 
Na2C03 (1 mL), toluene (15 mL) , and ethanol (15 mL) . The 
mixture was degassed and tetrakistriphenylphosphine palladium 
(0) (40 mg) was added and the reaction was heated to reflux 
18h. The reaction was cooled, filtered, concentrated, and 
extracted with ethyl acetate and dried (MgS04) . The conpound 
was purified by chromatography on silica gel eluting with (4:1) 
hexanes/ethyl acetate to afford 0.195 g (46%) yellow solid. 
lHNMR{CDCl3)5: 8.95 (s,lH), 7.80 (m,3H), 7.63 (d, J = 
8.42Hz,2H), 7.61 (m,lH), 7.44 (d, J= 8.43Hz,2H), 7.34 
(m,2H),7.20 (m,2H), 4.15 (s,3H), 2.37 (s,3H)ppm. 

Part C To the product (0.19 g,0.37 mmol) of Part B in CH2CI2 
(15 mL), cooled to O^C, m-chloroperbenzoic acid (0.33 g, 1.1 
mmol) was added. The reaction warmed to ambient temperature 
overnight. The reaction was washed with water, 
sodium bisulfite solution, NaHCOs and dried {MgS04) . The 
compoxind was purified by chrcanatography on silica gel eluting 
with (1:1) hexanes/ethyl acetate to afford 0.192 g (95%) yellow 
solid. lHNMR(CDCl3)6: 9.02 (s,lH), 8.24 (dd, J = 1.46, 
7.69Hz,lH), 7.80 (m,3H), 7.66 (d, J= 8.06H2,2H), 7.65 (m,3H), 
7.49 (d, J = 8.79Hz,2H), 7.37 (dd, J = 1.46,7.69H2, IH) , 4.18 
(s,3H), 2.68 (s,3H); ESI mass spectrum analysis m/z (relative 
intensity) : 563 (M+Na, 100) . 
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Part D The product of Part C was hydrogenated in EtOH/TFA with 
10% palladium on carbon catalyst at 50 psi for 24h 

5 """^"^ """^^^ "'"'''^ freeze-drying afforded 

> the txtle con5>ound 0.16 g(6a.6%), iHNMR(DMSO-d6)5: 11.11 

(s.lH), 8.25 (brd s,2H), 8.10 (d, j = 8.06Hz . IH) , 7.77 (s*d J 
= 8.79HZ.2H), 7.69 (s^d, J = 7.32H2,3H), 7.60 (s.m,3H), 7 4l' 

(in,3H), 4.15 (brds,2H). 3.95 (s.3H) 2.88 {s.3H) ppm; HRMS 
545.147037 (calc^d). 545.146284 (obs.); Elemental analysis 
calc d for C26H23F3N404S(TFA)(H20)1.3: C :49 . 31.H:3 . 93 .N: 8 .22, 
found C:49.46,H:3.62,N:8.09. 

Bmunple 197 
1- O-aniaomethylpheiiyl) -5- 1 (2-f luoro-4- (n- 
PyrrolldlnocarbcmyDidieivl) aainocarbonyl J -3- 
trlfluorcaMthylpyraaole, trlfluoroaeetic acid salt 

Part A. To l-(3-cyanophenyl)-3-trifluoromethylRyrazole 
carboxylic acid (0.29 g.l.O mmol) in CH2CI2 (40 mL) was added 
oxalyl chloride (0.135 mL.1.6 mmol) and several drops DMF The 
reaction was stirred for 2h. then concentrated. To the acid 
chloride was added fresh CH2CI2 (40 mL) , 2-f luoro-4- (N- 
pyrrolidinocarbonyDaniline (0.22 g.l mmol). and DMAP (0 32 
g,2 6 mmol) and the reaction was stirred 18h. The reaction was 
washed successively with IN HCl. NaHCOj. and dried (MgS04) • 
The conpound was purified by chromatography on silica gel 
eluting with (1:1.5) hexanes/ethyl acetate to afford 0.345 g 
(71%). 1HNMR(CDC13).5: 9.03 (s,lH), 7.86 (m,4H), 7.63 (t J = 
8.05HZ.1H), 7.55 (s,lH). 7.21 (m.2H). 3.67 (t, J = 8.05Hz, 2H) 
3.43 (t. J = 6.59H2,2H), 2.02 (q. j = 6.22H2,2H), 1.92 (q,j = ' 
6.22Hz, 2H)ppm; ESImass spectrum analysis m/z (relative 
intensity): 472.1 (M+H)+,494 (M+Na)*. 

Part B. The product of Part A was hydrogenated in EtOH/TFA 
with 10% palladium on carbon catalyst at 50 psi for 24h 

^''^on*? ^ ^«^erse phase HPLC and freeze-drying afforded 
0.34 g (80%) product. lHNMR(DMS0-d6)& 10.8 (s,lH), 8.23 
(S.2H), 7.72 (m+d.J = 8.06Hz,3H), 7.59 (m.3H). 7.49 (dd.J = 
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1.84, 11.36H2,1H), 7.39 (dd, J = 8. 06, 1. 83Hz, IH) , 4.15 (q,J = 
5.86H2,2H), 3.47 (t,J = 6.6H2,2H), 3.42 (t,J = 6.2Hz,2H), 1.89 
(m, 4H)ppin; ESI mass spectrum analysis m/z: 476.2 (M+H) + ' 
Elemental analysis calc'd for C23H21F4N5O2 (TFA) (H2O) 0.5: 
C:50.17,H:3.87,N:11.70, found C: 50 . 05, H:3 . 87 ,N: 11 . 43 

Exanple 198 

1- O-aminomsthylphenyl) -5- [ (3-f luopo-4- (N-pyrrolldinocarboxvl) 
phenyl) ajBinocarbonyl] -a-trifluorometlvlpyrazole, 
trlfluoroacetlc acid salt 

Part A. l-{3-Cyanophenyl)-3-trifluoromethylpyra2ole carboxylic 
acid and 3-f luoro-4- (N-carbonylpyrrolidino) aniline were coupled 
via the acid chloride as in the previous Exanple in 81% yield. 
lHNMR(CDCl3) 5 10.01 (s,lH), 7.79 (m,4H), 7.61 (t, J = 
7.69Hz,lH), 7.16 (dd,J = 1.84, 10.99Hz, IH) , 7.06 (t, J = 
8.06Hz,lH), 6.93 (dd, J = 1. 83 , 8 . 05Hz, IH) , 3.68 (t, J = 6.59Hz, 
2H), 3.34 (t, J = 6.59Hz,2H), 2.00 (q, J = 6.59Hz,2H), 1.94 (q, 
J = 6.59H2, 2H)ppm; ESI mass spectrum analysis m/z (relative 
intensity): 472.1 (M+H)-^,494 (M-fNa) + . 

Part B. The product of Part A was hydrogenated in EtOH/TFA 
with 10% palladium on carbon catalyst at 50 psi for 24h. 
Purification by reverse phase HPLC and freeze-drying afforded 
0.38 g (84%) product. lHNMR(DMSO-d6)5: 11.07 (s,lH), 8.24 
(s,2H), 7.73 {m,3H), 7.63 (m,3H), 7.50 (m,2H), 4.16 (d, 
j=5.49H2, 2H), 3.47 (t, J = 6.23Hz,2H), 3.23 (t,J = 6.23H2,2H), 
1-89 (m,4H) ppm; HRMS 476.170963 (calc'd), 476.171044 (obs.); 
Elemental Analysis calc'd for C23H21F4N5O2 (TFA) (H2O) 0 .5: 
C:50.17,H:3.87,N:11.70, found C:50.17,H:3 .85,N:11.48. 

Ebcaiaple 199 

1- O-aminomothylphonyl) -5- [ (2 • -sulf onyliiiethyl- [1, 1 • ] -blphen-4- 
yl) aminocarbonyll -3-tri£luoromethyl-.pyrazol©, trif luoroacotic 

acid salt 

1- (3-Cyanophenyl) -5- [ (2 • -sulf onylmethyl- [1,1'] -biphen-4- 
yl) aminocarbonyl] -3-trif luoromethyl-pyrazole (synthesis 
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previously described) was l^ogenated in EtOH/TPA with 10% 
palladxum on carbon catalyst at 50 psi for 24h. Purification by 
reverse phase HPLC and freeze-drying afforded the title 
compound. lHNMR(DMS0-d,)6: 10.92 (s,lH). 8.24 (bd s,2H) 8 10 
(d. J = 7.69H2,1H), 7.79 (m,^H) , 7.60 (n,,3H), 7.41 (s+d, J - 

S;!^,';!^!'/''" '''' ^ ^•^^"^'^H)^ 2.85 {s,3H)pp«. HRMS 
515.136472 (calc'd), 515.137193 (obs) . 



25 



30 
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E»iq»le 200 

0 l-<3-«»ino»ethylxfl«^y^,-5-I(2.-a«ino«a£«vl-3-£^^^^ j., 
bxphen.4-yl)a«linocarbo^ylJ -3-trif luoro««tlvl-pyr«,ole,' 
trifluoroacetic acid salt 

Part A. l-(3-Cyanophenyl)-3-trifluoroinethylpyra2ole carboxylic 
' acid and 1- (2 ' -tertbutylaminosulf onyl- [1 i ■ ] -3- 

fluorobiphenylaniline were coupled via the acid chloride as 
xn previous Examples in 76% yield. lHNMR(CDCl3)6: 8 31 (t j - 
8.43HZ IH). 8.18 (dd,J = 1 . 47 , 7 . 69Hz. IH, , 8.04 (s.lH). 7.88 (d" 
J = 1.46H2,1H), 7.83 (m.2H), 7.68 (d. J = 8.06HZ.1H) 7 62 
{n.,2H), 7.42 (dd. J = 1.83,11.72Hz,lH, , 7.29 (d, J J 
1^7Hz.lH), 7.22 (m,2H,,3.69 (s,lH).1.07 (s,9H,ppm; ESI mass 
spectrum analysis m/z (relative intensity) : 607.9 (M.Na. 100). 

Part B. The product of Part A was refluxed in TFA for 30 
minutes then hydrogenated in EtOH/TFA with 10% palladium on 
carbon catalyst at 50 psi for 24h and then with platinum (II, 
oxide catalyst at 50 psi for 24h. Purification by reverse 

«6/ o. lu./i (s,lH). 8.24 (bd s,2H), 8.05 (dd j - 

(S.2HI,7.3S (■n,2H).7.23 (d.J = 8.42HZ,1H), 4. IS (, J, 

5 "H2,2H)pp„; ESMS 534.1 (M*H) , Elemental toalysis calc'd f», 

Ca4H„P,»,03S,TFA,l.l ,„,o,0.6: C=46.9,,H=3.21.«aO 46 £cL 

C:47.06,H:2.86,N:10.37. 

Bxanples 201 and 202 
W3-«.lB0«tl»lpt«»l,.5.t,5M2.-..l««a£o,,lpta„,l,.„,,. 
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trifluoroacetic acid salt and 1- O-aninomotlvlphoivl) -5-1(5- 
(2 • -ainiiu>sul£onylidioivl)pyrljnid-2-yl)aaiiiocarbcavll -3- 
trifluorometbyl-pyrazole, trifluoroacetic add salt. 

1- (3-Cyanophenyl) -5- [ (5- (2 ' - tertbutylaminosulfonylphenyl- 
4-yl ) pyrimid-2 -yl ) aminocarbonyl ) -3 - trif luoro-methyl pyrazole 
(0.3 g, 0.5 mmol) (synthesis previously described) was 
hydrogenated in ethanol/acetic acid for 24h at 40 psi, first 
with 10% palladium on carbon and then with added platinum (II) 
oxide. The reaction was filtered, concentrated, and refluxed 
in TFA for 30 minutes. Pturif ication by reverse phase HPLC and 
freeze-drying afforded small amovints of two products. The 
dihydro-compound was the first product obtained (64.5 mg) 
lHNMR(DMSO-d6)5: 9.76 (s.lH), 9.10 (s.lH), 8.22 (brd. 2H) . 7.95 
15 {dd,J = 1.10.7.69Hz, IH), 7.65 (s.lH), 7.61 (m. 5H) , 7.49 

(S,2H). 7.41 (dd, J= 1.46.7.32Hz. IH) . 7.19 (s.lH). 6.10 (d, J 
= 4.40HZ.1H). 4.22 (s.2H), 4.15 (q, J = 5.86Hz,2H)ppm; HRMS 
520.137869 (calc'd); 520.138256 (obs) ; Elemental Analysis 
calc'd for C22H20F3N7O3S(TFA)2: C: 41 . 77 , H: 2 . 97,N: 13 . 12 . found 
20 C : 41 . 98 , H : 3 . 02 . N : 12 . 97 . The second product was the pyrimidyl 
analog. iHNMRdJMSO-de) 5: 11.61 (s.lH), 8.66 (s.2H).8.24 
(brd,2H). 8.08 (dd.J = 2.20, 6.95Hz.lH). 7.73 (m,4H), 7.60 
(m.SH), 7.48 (m,lH), 4.16 (m,2H); HRMS 518.122219 (calc'd); 
518.122803 (obs); Elemental Analysis calc'd for 
25 C22Hi8F3N703S(TFA)1.3 (H2O) C: 43 . 79. H: 3 . 03 .N: 14 . 53 . found 
C:43.92,H:2.99,N:14.37. 

Bxaniple 203 

1- 13- (2 • -ethylaminopheiiyl} -5- 1 (2 • -aminosulf onyl- CI, 1 ' J -biphen- 
4-yl)aainocarboiiyll-3-trlfluoroiiiethyl pyrazole, trifluoroacetic 

acid salt. 

Part A. To l-(3-cyanophenyl)-5-hydroxymethyl-3- 
trifluoromethyl pyrazole (1.8 g, 6.7 mmol) in DMF (12 mL) was 
added tert-butyldimethylsilylchloride {1 g,7.1 mnol) and 
imidazole (0.94 g] 13.8 mmol). The reaction was stirred for 
3h, then partitioned between ethyl acetate and water. 
Extraction with ethyl acetate, drying (MgS04) and purification 
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by chromatography on silica gel eluting with (4:1) 
hexanes/fithyl acetate to afford 1.88 g (73%). 

Part B. To the product of Part A (0.4 g,1.0 nonol) in THF (15 
5 mL) at QOc was added methyl -magnesium chloride (0.9 mL 2 6 
imnol) and the reaction was stirred at arrd^ient temperature' for 
2h. After cooling to OOc. methanol {25 mL) and then sodium 
borohydride (0.2 g.5 mmol) were added and the reaction was 
stxrred for Ih. The reaction was quenched with water, filtered 
10 and concentrated. The residue was extracted into ethyl acetate 
and dried {MgS04) . The crude oil was dissolved in 012012 
cooled to ooc and ditert-butylcarbamate (0.23 g.1.1 mmol)'and 
trxethylamine(0.15 mL) were added. The reaction was stirred 

T^'JT.Tf''^ """^ saturated ammonium chloride, brine and 
dried (^^S04) . The crude material was dissolved in THF and 
tetrabutylammonium fluoride in THF (1.46 mL) was added The 

Si^ol'"/'""^ '''' concentrated. The residue was 

dissolved m CH2CI2, and washed with water, brine and dried 
(MgS04) . Purification by chromatography on silica gel eluting 
20 with (2:1) hexanes/ethyl acetate afforded 0.187 g (47%) 

^HMMR(CDCl3) 5 7.58 (s,lH,. 7.47 (.,2H), 7.38 (m IH), 6.70 
(S.IH), 4.92 (bd.lH), 4.78 (m,lH). 4.65 (m,2H), 2.91 (bd,lH) 
1.49 (d, J = 6.96H2,3H). 1.40 (s,9H) ppm; MS ESI mass spectrum 
analysis m/z (relative intensity): 407.8 (M+Na. 100). 

Part C. To the product of Part B (0.17 g. 0.44 mmol) in 
acetonitrile (5 mL) at QOc was added a few crystals of 
ruthenium (lii) chloride and aqueous solution of sodium 
periodinate (0.2 g. 0.9 mmol). The reaction was stirred 18h 
30 then filtered and concentrated. Wie aqueous residue was 

extracted with ethyl acetate and dried (MgS04) • ESI (-ve) mass 
spectrum analysis m/z (relative intensity) : 398 (M-H. 100) 



35 



Part D. TO the product of Part c (0.17 g,0.4 mmol) and 4- 
bromoanilme (0.073 g,0.4 mmol) in CH2CI2 (5 mL) was added 1- 
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0 11 

it^^'b^Tni^" «^ «t«red 18h, then washed with 

water, brine and dried (MgS04) . Filtration through a plug of 
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silica gel eluting with (1:1) hexanes/ethyl acetate afforded 
0.148 g of a white foam. ESI mass spectrum analysis m/z 
(relative intensity): 575-577 (M+Na)*. 

Part E. The product of Part D (0.14 g,0.26 mmol) was coupled 
to 2-tert-butylsulfonamide phenyl boronic acid by standard 
Suz\iki procedxire. The crude product of this reaction was 
heated to reflux in TFA for 20 minutes. Purification by 
reverse phase HPLC and freeze-drying afforded 77 mg product 
(46%). lHNMR(DMSO-d6)5: 10.86 (s,lH), 8.32 (brd,2H), 8.04 

(ddo=7.69,1.42Hz,lH) , 7.76 (s,lH), 7.68 (d, j=8 . 42H2, 2H) , 7.67 
(m,6H), 7.39 (d, J = 8.79Hz,2H), 7.32 (dd, J = 9, 1.32H2. IH) , 
7.29 (s,2H), 4.56 (m, IH) , 1.52 {d,J = 6 . 96Hz, 3H)ppm; HRMS 
530.147371 (cal'd), 530.148939 (obs) ; Elemental Analysis 
calc'd for C25H22F3N503S(TFA)1.1: C: 49 . 88, H:3 . 55,N: 10. 69, found 
C:49.49,H:3.49,N:10.60. 

Bacample 204 

1- [3- (1- (N-morpholino) imino) phenyl] -5- [ (2 • -aminosul£onyl-*3-- 
f luoro- [1, 1 • 1 -biphen-4-yl ) aminocarbonyl] -3- 
trlfluorometl^lpyrazole, trifluoroacetic acid salt. 

To 1- (3-cyanophenyl) -5-- [ (2 ' - tert-butylaminosulf onyl-3- 
f luoro- [1 , 1 • ] -biphen-4-yl ) aminocarbonyl] - 3- tr if luoromethyl 
pyrazole (0.23 g, 0.39 mmol) in (2:1) CHCla/MeOH (30 mL) at O^C 
was bubbled HCl gas for 15 minutes. The flask was sealed and 
placed in the refrigerator for 18h. The solvent was removed 
and morpholine (0.2 mL) and fresh methanol were added. The 
reaction was stoppered and stirred for 48h. The solvent was 
removed euid the residue was heated to reflxix in TFA for 15 
minutes. Purification by reverse phase HPLC and freeze-drying 
afforded 0.146 g product (51%). lHNMR(DMSO-d6)5: 10.70 (s,lH), 
9.69 (s,lH), 9.32 {s,lH), 8.05 (dd, j=6 . 96, 2 .20Hz, IH) , 7.94 
(s.lH), 7.89 (d,J = 8.05H2, IH) , 7.80 (m,2H), 7.65 (m,3H), 7.42 
{s,2H), 7,35 (d, J = 8.50Hz,2H), 7.23 (d, J = 9,52Hz,lH), 3.81 
(bs, 2H), 3.74 (bds,2H), 3.56 (bd s,2H), 3.32 (bd s,2H)ppm; 
ESMS 616.9 (M+H) . Elemental Analysis calc'd for 
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C28H24F4N604S(TFA)1.1 (H20)1.2: C:47.50.H:3 .63. N:11.01. found 
C:47.39,H:3.28,N:10.69. 
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Bmaole 205 

5 1- (3-aalno»et:l^lph««rl) -5- 12- (2 ' -»lnosul£««rl- H, , -biphea-*- 
yl) -l-hydroKyetl«rl] -3-trif luoramathyl-pyra^ole, trif li««oacotic 

acid salt 

Part A TO 1" (3-cyanophenyl) -3-trifluoroinethylpyrazole-5- 
carboxylxc acid (1 g, 3.6™nol) in CH^Cl^ (40 nO,, was aied 
^calyl Chloride (0.4 n^, 4.9 ™„oi, and several drops of dmf 
The reaction was stirred for 3h, then the solvent was removed 
in vacuo, m a separate flask, dibromoe thane (0.1 „^,, „as 
added to activated Zn (0.35 g, 5.3 rmol) in THF (BmL) The 
mixture was heated to reflux for 5 ndnutes. then cooled to oOc 
and 4-bromo-benzylbrondde (1.1 g, 4.3 mmol, in (5 n^, was 
added slowly over O.Sh. The reaction was kept at oOc for 3h 
then cannulated into a mixture of CuCN (0.38 g .4.3 mmol, , lIcI 
(0.36 g, 8.5 mmol) and THP (10 mL) at -780c. The reaction was 
warmed to -200c for 5 minutes, then recooled to-780c The 
solid acid chloride was suspended in THF (20 mL) and added to 
the above cold mixture. The reaction was allowed to slowly 
warm to room temperature, then, filtered and concentrated 
Purification by chromatography on silica gel eluting with (2-1) 
hexanes/ethyl acetate afforded 0.55 g (37%) white foam. MS * 
(ESI) m/z- 433.9-432 (M-H)"^. 

Part B. The product of Part A (0.53 g. 1.2 mmol) was coupled 
by standard Suzuki procedures to 2-tert-butylaminosulfonyl- 
Phenyl boronic acid (0.39 g. I.7 mmol). Purification by 
chromatography on silica gel eluting with (4:1) hexanes/ethyl 
acetate afforded 0.32g (46%) the keto-nitrile coupled product 
MS (ESI) m/2= 565 (M-H)*. Product. 



35 Part C 



^ZIJ^' product from Part B (0.05 g, 0.08 mmol) was 

added CH3CI2 (lOmL, and tetra-N-butylan^onium boroh^^de (0.08 
g. 0.31 mmol) and the mixture was heated to reflux I8h The 
solvent was removed and replaced with 10% HCl and heated to 
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reflux for Ih. The reaction was cooled, extracted with diethyl 
ether, basefied with 50% NaOH, extracted with ethyl acetate and 
dried (MgS04). The diethyl ether layer contained tert -butyl 
protected intermediate. The ether was concentrated and the 
residue heated in TFA for 15 minutes . All product was combined 
and purification by reverse phase HPLC and freeze-drying 
afforded 0.01 g of product (18%). lHNMR(DMSO-d6)5: 8.23 (brd, 
2H), 8.03 (d, j=6.96Hz, IH) , 7.63 (m. 6H) , 7.28 (s+d, j=7.69Hz, 
3H), 7.18 (s, 2H), 7.11 (s+d. j=6.59H2,3H) . 5.83 (m, IH) , 4.81 
(m, IH), 4.15 (m, 2H) . 3.09 (d, j=6.60Hz, 2H)ppm; HRMS 
517.152122 (calc'd) , 517 . 152222 (obs .) . 

Bxanple 206 

1- O-amisaBiatlqrlpheiqrl) -5- 1 (3-f luoro-2 • -aethylsulf onyl- [1, 1 • J - 
biplian-4-yl) amlnocarbonyl] -3-tri£luoroimethyl pyrazole, 
trifluoroacetic acid salt 

Part A. To l-(3-cyanophenyl)-3-trifluoromethylRyra2ole-5- 
carboxylic acid (1 g,3.6 mmol) in CH2CI2 (40 mL) was a<Med 
oxalyl chloride (0.43 roL, 4.9 mmol) and several drops of emf. 
The reaction was stirred 18h, then the solvent was removed in 
vacuo. Fresh CH2CI2 (40 mL) was added followed by 4-bromo-2- 
fluoroaniline (0.68 g. 3.6 mmol) and 4-dimethylaminopyridine 
(1.09 g, 8.9 mmol). After stirring 18h, the reaction was 
washed with IN HCl, safd NaHCOa, dried (Na2S04) , filtered and 
concentrated to afford 1.55 g crude bromide. ESI (-ve) mass 
pectrum analysis m/z (relative intensity) 450.8-452.8 (M-H. 
100). 

Part B. The bromide from Part A (0.5 g, 1.1 mmol). 2- 
thiomethyl phenylboronic acid (0.26 g. 1.5 mmol), and 2M Na2C03 
(2 mL), were combined in (1:1) ethanol /toluene (20 mL) and 
degassed by bubbling nitrogen through for 30minutes. TetraJcis- 
triphenylphosphine palladium(O) (50 mg) was added and the 
reaction heated to reflux 18h. The reaction was cooled, 
concentrated, extracted with ethyl acetate and dried (MgS04) • 
The coupled product was "purified through a plug of silica gel 
using (1:1) hexane/ethyl acetate as eluent and carried onto the 
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next step. The thiomethyl compound was dissolved in CH2CI2 (50 
mL). cooled to oOc. and MCPBA (0.67 g. 2.2 mmol) was added 
The reaction was stirred 48h, then washed successively with 
aqueous sodium bisulfite, brine, and dried (MgS04) - The 
5 sulfone was purified through a plug of silica gel using (l-i) 
hexane/ethyl acetate as eluent to afford 0 34 g 
1HNMR(CDC13)6: 8.25 (t, IH) , 7.90-7.15 (m. 12H)/2.39 (s, 3H) 
Rpm. ESI mass spectrum analysis m/z 550.7(M+Na)*, 526.7(M-H)*. 

10 Part C. The product of Part B (0.34 g, 0.6 mmol) was 

hydrogenated in (l:2)methanol/ethanol (70 mL) and TFA (1 mL) 
with 10% palladium on carbon catalyst at 50 psi for 24h 

r2l'a'?50*? ^ "verse Phase HPLC and freeze-drying afforded 
0.21 g (50%) product. lHNMR(DMSO-d6)5 10.75 (s, IH) 8 23 (m 

15 3H), 8.11 (dd. j=7.69. 1.46Hz. IH) . 7.96 (dd, j=6.96, 1 47Hz ' 
IH), 7.81 (m, 8H). 7.26 (dd. j=1.47, 8.06Hz, IH) . 4.16 (q 
j=5.49Hz. 2H). 2.94 (s, 3H)ppm; ESI mass pectrum analysis m/z 
532.9 (M+H, 100); Elemental Analysis calc'd for 
C25H20F4N4O3S(TFA)l.l: C :49 . 65,H:3 .23 .N: 8 . 52 , found 

20 C:49.73,H:2.98.N:8.40. 
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SxaB«>le 207 

1- O-aadnomethylphoiiarl) -5- [ (5- (2 • -aotl^lsulf onyl- 
PlMa«rl)pypliiiid-2-yl)aninocarboivl J -3-tr±£luoro»8tlvl 
pyrasole,trlfluoroacetie acid salt. 

Part A . 1- ( 3 -Cyanophenyl ) -3 - trif luoromethylpyrazole 
carboxylic-5-acid (2.2,7.8 mmol) was heated to reflux in 
methanol containing con. sulfuric acid (1 mL) for 48h The 
solvent was removed and the residue was dissolved in ethyl 
acetate, washed with NaHCOa (sat.), brine and dried (MgS04) . 
The ester was hydrogenated in MeOH/TPA with 10% palladium on 
carbon catalyst at 40 psi for 24h. The reaction was filtered 
and concentrated. The residue was suspended in CH2CI2. cooled 
to OOc and IN NaOH (35 mL) and benzyl chloroformate (1.2 mL 
8.6 mmol) were added. The reaction was stirred 2h then 
separated and the organics dried (MgSO^) and concentrated The 
residue was dissolved in MeOH. cooled to OOc and a solution of 
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LiOH (0.5 g,11.8 mmol) in water was added. The reaction was 
stirred 18h. The reaction was concentrated and the residue was 
acidified and extracted with ethyl acetate and dried (MgSOa) to 
afford 1.83 g (57%) white solid. ESI mass spectrum analysis 
m/z (relative intensity) : 41-7.9 (M-H, 100). 

Part B. The acid from Part A (0.46 g, 1.1 mmol) was coupled 
with 2-amino-5-(2'-methylsulfonylphenyl)pyrimidine (0.31 g,l.l 
mmol) by the standard acid chloride procedure to afford 0.3 g 
(42%) of the carbobenzyloxy protected intermediate. The 
intermediate was heated to reflux in TFA for 45 minutes and 
purification by reverse phase HPLC and freeze-drying afforded 
0.16 g (23% overall) product. lHNMR(DMS0-d6) 8: 11.65 (s,lH), 
8.72 (s,2H). 8.24 (bd,2H), 8.15 (d, J = 7.69Hz,lH), 7.87 
(m,4H), 7.58 (s+m,3H), 7.54 (d, J = 7.32Hz, IH) , 4.16 (q, J = 
5.49Hz,2H), 3,07 (s,3H)ppm; HRMS 517.126970 (calc'd), 
517.125600 (obs); Elemental Analysis calc'd for 
C23Hi9F3N603S(TFA)1.2: C:46.70,H:3 .12,N: 12 .86, found 
C246.78,H:3.04,N:12.56. 

Example 208 

1- O-amidinophezxyl] -5- [ (3-f luoro-2 • -methylsulf onyl- [1, 1 • J - 
blphen-4-yl) aminocarboiiyl] -3-trlf luorametl^l pyrazole, 
trlfluoroacetic acid salt 

The nitrile prepared as in Exanple 206 was subjected to 
standard Pinner reaction conditions and purification by reverse 
phase HPLC and f reeze-drying afforded 0.067 g (27%) of the 
desired titled product. ^HNMR(DMSO-d6)5: 10.74 (s,lH), 9.45 
(s,1.5H), 9.13 (s,l-5H), 8.11 (d, J = 7 . 69Hz, IH) , 8.04 (s,lH), 
7.95 {d,J = 8.42H2,2H), 7.81 (m,5H), 7.44 (m,2H), 7.26 (d,J = 
8.42Hz,lH), 2.94 (s,3H) ppm. ESI mass spectrum analysis m/z 
(relative intensity) : 546 (M+H, 100) . 

Example 209 

1- [3-amidinpphenyl] -5- [ (3-f luoro-2 • -aminosulf oxjyl- II, 1 • ] - 
biphon-4-yl ) aminocarbonyl] -S-trif luoromothyl pyrazole, 
trlfluoroacetic acid salt 
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The nitrile prepared in Exaniple 207 was subjected to 
standard Pinner reaction conditions and purification by reverse 
Phase HPLC and freeze-drying afforded 0.042 g ,25%, product 
5 HRMS 547.117549 (calc'd). 547.117400 (obs, 



Bxanple 210 

1- (3-Miao»rtlarl)rtl«Byl-S- 1<2 . -Miaomilfowl- II, 1 • ] -bipl,M-4- 

acid salt 

iTl 9 "nunli, «--^°^-^lo-y Protected carboxylic acid ,5 
mmol) (described in Example 207) in CH2CI2 (100 mL, was 
added oxalyl chloride (1.5 mL.16.7 nonol, and DMF (0.5 mL) The 
15 reaction was stirred 18h, then the solvents were rexnoved and 
the resultant yellow solid set aside, in a separate flask 
dibromoethane (0.3 ml,,, was added to activated Zn (1 87 g 28 
mmol) in THF (30 mL, . The mixture was heated to reflux f;r 5 

20 "^^0"' '"^^ '° ^ 4-bromo-benzylbromide (5.96 

20 g,24.9 mmol) in THF(45 mL) was added slowly over 0 5h The 

reaction was kept at OOc for 3h. then cannulated into a mixture 

: ^Toc't ^ 

-78 C. The reaction was warmed to -200c for 5 minutes, then 

raF(50 mL, and added to the above cold mixture. TO^e reaction 
was kept at -780c for Ih, oOc for Ih, then at 200c for Ih 
The reaction was quenched with saturated. NH4CI, filtered 'and 
extracted with ethyl acetate, a^e aqueous layer was carefully 
acidified, extracted with ethyl acetate and the combined 
'0 organic layers dried ,Na,SO„. ^ification by chron^t^raphy 

rec^i^^i •^''•''"''"'^ ''''^ hexanes/ethyl acetate and 

recrystalization (CH^Cl^/hexanes, afforded 2.8 g pure product 
and 2.5 g slightly impure product from the filtrate 
^H«MR(CDC13,6: 7.47 (d, , 8.4Hz.2H,, 7.42 (m,8HT.7 08 (d,a = 

I'TT' ' = ^-^^ 2H,, 4.43 (d,a = 

5.9Hz,2H,, 4.09 (s,2H), 3.11 (AB,J = 13 . 5. 46 . 9Hz, 2H,ppm; ESI (- 
ve, mass spectrum analysis m/z (relative intensity,: 569.7- 
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Part B. The product of Part A (0.5 g,0.88 iranol) was coupled by 
standard Suzuki procedures with 2- tert-butylaininosulfonylphenyl 
boronic acid (0.3 g.l.l mmol) . Purification by chromatography 
on silica gel eluting with (-2:1) hexanes/ethyl acetate afforded 
0.36 g coupled product. Deprotection in boiling TFA (20 
minutes), and purification by reverse phase HPLC and freeze 
drying afforded 0.2 g(64%) product. ^HNMRCDMSO-de) 5:8.16 
(m,3H), 8.13 (dd, J =r 6.9, 2.2Hz,lH), 7.61 (m, 5H) , 7.45 {m, IH) , 
7.33 (m,7H), 4.45 {s,2H), 4.14 (d, J = 5.9Hz,2H)ppm; ESI mass 
spectrum analysis m/z (relative intensity): 514.8 (M+H, 100); 
Elemental Analysis calc'd for C25H2iF3N403S(TFA)1.3: C:50,02, 
H:3.39, N:8.45, found C:50.10, H:3.35, N:8.39. 

Bscaxople 211 

1- (3-aaiiaamotlvl)phonyl-5- [ (2 • -aminosulf onyl- II, l • ] -biphen-4^ 
yl) aminocarbcMayl] -3- (aethylsulf onylmethyDpyrazole, 
trlfluoroacetlc acid salt 

Part A. The pyrazole (1 g, 3,92 mmol) obtained in part B of 
Example 10 was dissoved in CCI4, then NBS (1.1 g, 6.27 mmol) 
and benzoylperoxide (0.038 g, 0.5 mmol) were added. The 
mixture was heated to reflux for 18hr. After removal of the 
solvent, 50 mL water was added, then extracted with EtOAc, 
washed the organic layer with brine and dried over MgS04. 
Filtration and concentration of the filtrate in vacuo was 
followed by purification using flash chromatography (2:3 / 
Hexane:Methlene chloride) to afford 0.55 g of the desired 
bromomethyl product as a light yellow solid. ^HNMR(CDCl3)6: 
7.77-7.69 (m, 3H) ; 7.61 (t, J = 7.69, IH) ; 7.13 (s, IH) ; 4.51 
(s, 2H); 4.32 (q, J = 6.95, 2H) ; 1.33 (t, J=6.96 3H) ppm; 
Ammonia CI mass spectrum analysis m/z (relative intensity) : 
334.0 (97) and 336.0 (100). 

Part B. To the product of part A (0.55 g, 1.65 mmol) in DMF 
was added KSMe(0.16 g, 1.81 mmol) . The mixture was headed to 
reflux over night. The solution was quenched with water (100 
roL) and extracted with EtOAc. The organic layer was washed with 
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brine and dried over MgS04. Filtration, bubbling air through 
the fxltrate for 2h.and concentration of the filtrate in vacuo 
was followed by purification using flash chromatography 
(3:2/Hex:EtOAc) to afford 0.14 g methylsulfonylmethyl cor^ound 

(relative xntensxty) : 334.1 (m.H. 100). 1hnmr(cdc13) 6- 7 77 
7 69 4H,; 7.61 (t, . = 8.05. IH, ; 4.38 (s. 2H, ; 4.30 (c,! 

J=6.96, 2H); 2.94 (s, 3H) ; 1.32 (t, J = 6.96. 3H) pp„. 

10 Part C. Standard Weinreb coupling procedures of the product 
from part B with 2'-tert-butylamnosulfonyl-ti,i' J-biphenyl 
aniline followed by the usual acid quench and silica gel flash 
chro^tography afforded 0.13 g of the desired coupled product. 

15 1^1. r (relative intensity) : 613 8 

15 (75). W(CDC13)5: 8.35 (s, IH) ; 8.16 1„, 7 82 (s IH, • 

IH); 4.42 (S. 2H); 3.00 (s, 3H) ; 1.02 (s, 9H)ppm. 

Part D. To the product from part C (0.13 g. 0.22 mmol) 
dissolved in ethanol (50 mL) was added 10% Pd/C (20 mg) and 2 
»L AcOH. Hydrogenation of this solution on the Parr at SOpsi 
for 18h followed by filtration through a pad of Celite and 
concentration afforded a crude reduced product which was 
treated TPA (6 mL) and heated to reflux for 50 min. After 
removal of the solvent and purification via standard HPLC 
reverse phase techniques and lyophilization afforded the title 
compound as a colorless solid. ESI mass spectrum analysis m/z 
(relative intensity): 540.1 (M+H, 100). 

Bxanple 212 

1- (3-a»ddlno)xawl-5- £ (2 • -aainosttlfc^l- 11, 1 • 1 -biphen-4- 

yl)«mlaocarb«Mvll-3-(»etlvlandno»ulfcavlaethyl)Dyra«ole, 
trifluoroacatic acid salt. 

211)) in DMF was added NaN3 (0.24 g, 3.62 mmol, . The mi^ 
was stirred at R.t. for 18h. I,,e reaction mixture was quenched 
with water (200 mL) and extracted with EtOAc. Washed the 
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organic layer with water and brine and dried over MgS04. The 
mixture was filtered and concentrated to afford 0.93 g of the 
crude azidomethyl conpound. ESI mass spectrum analysis m/z 
(relative intensity): 297.1 (M+H, 100). 1hnmR(CDC13)5: 7.77 
(m, 3H); 7.59 (m, IH) ; 7.08 -(s, IH) ; 4.44 (s, 2H) ; 4.30 (q, J 
7. 2H); 1.31 (t, J = 7, 3H) ppm. 

Part B. To the product(0.54 g, 1.82 mmol) from part A in THF, 
was added PPh3 (0.53 g, 2.01 mmol). The reaction mixture was' 
stirred at rt for 4h and the solvent was evaporated. HCl (IN, 
50 mL) was added and the organics were extracted with EtOAc. 
The organic layer was washed with brine and dried over MgS04 . 
Evaporation in vacuo afforded the desired aminomethyl compound 
(0.32 g) as a white solid. ESI mass spectrum analysis m/z 
(relative intensity): 271.1 (M+H, 100). 1hmmr(CDC13) 8: 7.77 
(s, IH); 7.72 (m, 2H) ; 7.59 (m, IH) : 7.01 (s, IH) ; 4.30 (q, j = 
7, 2H); 3.96 (s, 2H) ; 1.31 (t, J = 7, 3H) ppm. 

Part c. To the product (0.43 g, 1.59 mmol) from part B in 
CH2CI2 was added triethylamine (1.5eq.). The reaction mixture 
was cooled to OOC and CH3SO2CI (leq.) was added. The reaction 
mixture was stirred at R.T. for 18hr. diluted with CH2CI2 and 
washed with IN HCl. NaHC03 (sat.), brine, then dried over 
MgS04. Evaporation in vacuo was followed ty purification via 
flash chromatography (4 :l/Hex:EtOAc) to afford 0.42 g of the 
desired methylsulfonamide pyrazole precursor. Ammonia CI mass 
spectrum analysis m/z (relative intensity): 349.0 (M+H, 100) 
lHNMR(CDCl3)5: 7.76 (m, 2H); 7.73 (m, IH) ; 7.61 (m, IH); 7.08 
(s, IH); 4.44 (d, J = 6.3, 2H) ; 4.29 (q, J=7.3, 2H) ; 3.325 (s, 
IH); 3.01 (s, 3H); 1..3.1 (t, J = 7.3, 3H) ppm. 

Part D. Standard Weinreb coupling procedures of the product 
from part B with 2 ' -tert-butylaminosulf onyl- [1, l ' ] - 
biphenylamine followed by the usual acid quench and silica gel 
flash chromatography afforded the desired coupled product. ESI 
(-ve) mass spectrum analysis m/z (relative intensity): 605.1 
(M-H, 100). lHNMR(CDCl3) d:8.55 (s, 1H);'8.16 (m. IH) ; 7.74 
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im (m. 6H) ; 7.30 (m, IH) ; 7.02 (s. IH) ; 4.46 (d. 

2H); 3.81 (s, IH) ; 3.06 (s, 3H) ; 1.04 (s, 9H) ppm. 

5 IZlftJ'"^"'' "'""""-""^^i- protocol followed by 

5 purification via reverse phase HPLC techniques and 

lyophilization afforded the desired compound as colorless 
crystals. 1hnMR(CDC13) 8: 10.69 (s. 1„, ; 9.43 (s 2„, 9 15 
(s, 2H,; 8 05 1„) ; 7.95 (s. IH) ; 7.85 1„, ; 7.8O 

IH); 7.70 4H,; 7.60 2H) ; 7.35 2H) ; 7.30 (n. IH • 

10 7.20 (m, 3H); 4.28 (d, J » 6.1. 2H) • 2 97 ,m 

3H)ppin. ESI mass 
spectrum analysis m/z (relative intensity): 568.0 (100)1,^^^ 
C25H26N705S2 568.143686 (calcd) ; 568.145471 ,obs) . " 

£xa2iq;>le 213 

15 1- (3-«nlap««tlvlphe^yl) -5- [ (2 ■ -««dnosulf oayl-a-fluoro- [1,1.,- 

blphen-4-yl) aainocarboj^l] -3- 
(»et*yla»inoHulfoayl«.thyl)pyra«ol., trifluoroacetlc acid salt 

20 \ "'"^"^ ""'"'"^ °^ "-^^ P"<^"ct from part C 

^1^ "''^ 4-bromo-2-fluoroaniline afforded the^sired 
amde. 1™mr(CDC13) d:8.13 (t, J=8.4, IH, ; 7.90 (brd IH^ 
7-79 (m. IH); 7.78 (m, 2H) ; 7.61 (m , IH, ; 7.35 (m. 2H, ; 6.'96 
( . H); 4.86 (m. IH); 4.44 (d. . =6.2, 2H) 3.04 (s, 3H,ppm 

2S !!o o "^^^ analysis m/z (relative intensity)- 

25 489.8 (85) and 491.8 (100). 
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Part B: Standard Suzu)ci coupling of the product from part A 
with 2-thiomethylboronic acid afforded the desired 2'- 
thxomethyl-biphenyl intermediate. W(CDC13)5: 8.25 (brd 
-IH); 8.00 (brd. IH); 7.83 (s. IH) ; 7.75 (m. 2H) ; 7.62 (m. IH) ; 
7.35 (m, 6H); 6.96 (s. IH) ; 4.85 (m. IH) ; 4.48 (d. J = 5 9 
2H) ; 3.05 (s. 3H) ; 2.39 (s. lH)ppm. ESI mass spectrum ' ' 
analysis m/z (relative intensity): 557.9 (M*Na. 100). ESI (-ve) 
n^ass spectrum analysis m/z (relative intensity): 533.8 (M-H. 



35 100) . 



CH2C12 was added MCPBA(0.52 g. 3.03 mmol) and the reacti^ 
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mixture was stirred at R.T. for overnight. The mixture was 
then CH2CI2 and washed with NaHCOa (sat.). sodium bisulfite, 
brine and dried over MgS04. Filtration and concentration of 
the filtrate in vacuo was followed by purification using flash 
5 chromatography (1: l/Hex:EtOAc) to afford 0.53 g of the 

sulfonylmethyl derivative as white solid. 'hnmr{CDC13)6: 10.53 
(s. IH); 8.07 (m. IH); 7.97 (s, IH) ; 7.85 (m, IH) ; 7.8 (m, 6H) ; 
7.41 (m,lH); 7.35 (m. IH) ; 7.23 (m. 2H) ; 4.23 (s, 2H) ; 2.94 (s.' 
3H); 2.89 (s, 3H)ppm. ESI (-ve) mass spectrum analysis m/z 
10 (relative intensity): 565,8 (70). 

Part D: The product from part C was hydrogenated as described 
previously to afford the desired benzylamine analog as 
colorless crystals following reverse phase HPLC and 

15 lyophilization techniques. iHNMRdMSO) 6: 10.53 (s, IH) ; 8.16 
(brd, 2H); 8.07 (m, IH) ; 7.75 (m, IH) : 7.72 (m. 4H) ; 7.49 (m, 
5H); 7.21 (m, 2H) : 4.23 (d. J=6.2, 2H) : 4.09 (m. 2H) : 2.93 (s, 
3H); 2.90 (s. 3H)ppm. ESI mass spectrum analysis m/z (relative 
intensity) : 571.9 (M+H, 100) . HRMS calc'd for C26H27N505FS2 

20 572.143766 (calcd) ; 572.145154 (obs) . 
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Bscanple 214 

1- (3- ( W-carbonynethyl ) ami dinqphenyl ) -5- 1 (5- (2 • - 
amiaosulf onylphoiiyl)pyriiBid-2-yl)ai!iinocarbox»ylJ -3-iBethyl 
pyrazole, trlfluoroacetic acid salt 

To the Example 92 compound (100 mg, 0.19 mmol) in DMF was 
added methylchloroforroate (36 mg, 0.38 mmol) and Et3N. The 
mixture was stirred at R.T. for 2.5hr. Diluted with 100 roL 
water and extracted with EtOAc, the organic layer was washed 
with water, brine and dried over MgS04. filtered and 
concentrated in vacuo and purified using reverse phase HPLC 
techniques to afford the the desired carbamate [ESI mass 
spectrum analysis m/z (relative intensity) : 590.9 (100) J, which 
was then treated with TFA and heated to gentle reflux for 0.5h. 
Evaporation of th? TFA followed by purification via HPLC 
reverse phase and lyophilization afforded the title compound 
iHNMR(DMSO) 6: 11.34 (S, IH) ; 8.61 (s, 2H) ; 8.01 (m, IH) ; 7.95 
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(., w- '.eo i„,.. , 

»)-■ 7.40 IH,,. 7.03 ,s. IH,, 3.79 „. 3H, ; 2.28 ,s 3Hi 

Ppm. ESI mass spectrum analysis m/z f^oi=,.- • ' ' 



5 535.151600 (obs) . 

Bxaaple 215 



naagpxe 215 

^-(3-aadnt>«ethylphe^yl).5-t(2.-n»thyl8ul£oIryl-^^ I'l , 

Part A: standard Weinreb coupling of 2-sul£onya™thyi. 
baphenyla»i„e to the pyrazole ester obtained in part B of 
^le 10 followed ^ standard „„rk>^ afforded after siL, 

^^^t ' * / ppm. £sx mass soectnim 

(relative int«=ity„4,8.9 ,M»»a.lOO,. BsiTve, 

P«re B: To the product from from part A( o 48 o i ,, ■ 

EtOH was added 10% Pd.c ,80 ^, an^ i L^ILZ ' 

hydro^enated on a Parr apparatus at =Opsi for iS « er 

fil^::'"" ~ ^ °' ^ concentration ^^e 

-« P'""i*<S "=ih9 reversed phase prep HPLC t„ 

•fford the title cc^und. W.wso, 8: 10.65 T iT^ , „ 

.>^d 2H, 8.0. ,a. .=7.7, IH... 7.73 SH, ,- 7.« „, li"" 

6.92 (s. IH,; 4.10 2H,; 2.81 ,3, 3H) : 2.29 ,s,3H, p™, ESI 

^i.ie^r.i:. """"" 



Example 216 

5 l-<3-'«i»«««tlqrlplie^yl)-5-[(2.-a^ 

biphen.4.yl,a«inocarbo^^l,.3-tri£luoromathyl pyrazole'. 
trifluorqacetic acid salt 



232 



wo 98/28269 



PCT/US97/2289S 



10 



15 



20 



Part A: Standeurd Weinreb coupling of 2'-tert- 
butylaminosulfonyl-2-methyl-biphenylainine with the previously 
obtained pyrazole ester afforded the desired coupled amide 
precursor. 1hNMR(CDC13) 5: 8.17 (d, J = 7.7, IH) ; 7.83 (m, 
4H): 7.64 (M, 2H) : 7.56 (m, .2H) : 7.4 (m, 3H) ; 7.15 (s. IH) ; 
3.61 (s. IH): 2.36 (s, 3H) ; 1.04 (s, 9H) ppm. ESI mass 
spectrum analysis m/z (relative intensity) : 604.1 (M+Na, 100). 
ESI (-ve) mass spectrum analysis m/z (relative intensity) : 
580.3 (M-H, 100). 

Part B: Reduction of the benzonitrile to the benzylamine 
followed by removal of the tert -butyl group and standard ' 
reverse phase HPLC purification afforded the title compound 
iHNMR(nMSO) 6: 10.33 (s, IH) ; 8.23 (bd, 2H) ; 8.02 (m, IH) ; 
7.76 (s. IH); 7.66 (m, 6H) ; 7.40 (d, J = 8.1, IH) ; 7.31 (m, 
5H): 4.15 (m, 2H) ; 2.25 (s, 3H) ppm. ESI mass spectrum 
analysis m/z (relative intensity): 530.2 (M+H, 100). 

Example 217 

1- O-aninomethylpheayl) -5- 1 (3-f luoro-2 • -nethylsulfoivl- [i, i* ] _ 
biphen-4-yl)aminocarbonyl]-l,2,3-triazole. trifluoroacotic acid 

salt 
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Standard Weinreb coupling of 4-bromo-2-f luoro-aniline 
with the previously obtained 1. 2, 3-triazole-5-carboxylic acid 
as used in the preparation of Example 46 afforded after 
purification via flash silica-gel chromatography the coupled 
amide triazole derivative. lHNMR(CDCl3) d:8.23 (s, IH) ; 8.11 
(m. IH); 7.86 (m, 4H) ; 7.68 (m, IH) ; 7.34 (m, 2H) ppm. 
ESI (-ve) mass spectrum analysis m/z (relative intensity) : 
383.8 (100) and 385.7 (80). Standard Suzuki coupling of this 
intermediate with 2-thiometlvl boronic acid followed by 
oxidation with MCPBA in dichloromethane afforded the desired 
biphenylsulfonyl derivative. 1hnmR{CE)C13) 5: 8.34 (m, 3H) ; 
8.05 (bd, IH); 7.93 (m. 3H) ; 7.74 (m, 3H) ; 7.37 (m, 2H) ; 7.24 
(m. IH); 2.74 (s, 3H)ppm. ESI (-ve) mass spectrum analysis m/z 
(relative intensity): 459.9 (M-H. 100). This intermediate was 
then reduced to the benzylamine and purified via standard 
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conditions described previously. IhnmR(DMSO) 5: 10 76 (s 
IH); 8.53 (s. IH); 8.21 (bd, 2H) ; 8.05 (m, IH) ; 7.77 („,. 7H) • 
7.39 («. 2H); 7.22 {». IH) ; 4.14 2H) ; 2.89 (s, 3H)pp„.. ESI 

,21 ZTs (relative intensity) : 465 9 

m*H. 100). HRMS calc'd for C23H21N503FS, 466.I349L. fo^ 
466.136900. 
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Exanple 218 

1- (3-a«iao»etlvl-4-inethyl)phei«rl-5. r (2 • -aminosulf enyl- [i 1. , - 
blphen-4-yl)a«inocarb«^l,-3-,.ethylpyrazole. trlfluoroacetic 

add salt 

Part A: TO a cold (O'C) acidic (Con HCl. 100 ™l) solution of 
2-xnethyl-4-ainino-ben2onitrile(10 g, 78.12 mmoL) was added 
sodium nitrite (8.08 g, 117.19 ^noL) previously dissolved in 
water (20 inL) , The reaction tenperature was kept cold 
Uuroughout the addition of sodium nitrite. After stiring for 
an addxtxonal 0.5h a solution of SnCl, in con HC1(50 mL, was 
added dropwise. A precipitate immediately ensued. The 

f f ' '° ^ additional 

18h then faltered, washed with cold water (1000 mL) followed by 
a solution of Petroleum ether/ether (2 : 1, 500 mL) . The residue 
v«s dried in vacuo overnight to afford a total weight of 8 15 g 
crude hydrazine tin salt. 

Part B: The tin salt obtained in part A was stirred in glacial 
acetxc acid (100 mL) . To this solution was then added methoxy- 
oxime derived from ethyl 2, 4-dioxovalerate (4.59 g 24 55 
mrnoL) . The reaction mixture was gently ref luxed overnight 
Acetic acid was evaporated off and the residue was then 
quenched with water (200 mL) . ■n.e organics were extracted with 
ethyl acetate (2X100 mL) washed with saturated sodium 
bicarbonate (2X50 mL) , brine (50 mL) and dried (magnesium 
sulfate) . Column chromatography (silica gel. ethyl 
acetate:hexane 2:8) then afforded the desired pyrazole 
carboxylate (4 g) as a pale yellow oil which crystallized on 
stcinding. 
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Part C: The product from part B was then subjected to the 
standard Weinreb trimethylaluminum coupling protocol with 2'- 
tert-butylaminosulf onyl -[1,1'] -biphen-4 -yl-amine as described 
previously. The crude was then subjected to silica gel column 
chromatography (methylene chloride: methanol. 9:1) to afford 
pure material in 90% yield. ^HNMRCCDClj) S: 8.30 (bs, IH) , 
8.13 (bd, IH), 7.78-7.23 (m. lOH) , 6.78 (s, IH) , 3.68 (s, IH) . 
2.60 (s. 3H), 2.40 (s, 3H) . 1.01 (s, 9H)ppm; ESI mass spectrum 
analysis m/z (relative intensity) 528 (M+H, 100). 

Part D: The product from part D was then subjected reduction 
(Parr apparatus) at 50psi hydrogen pressure in an acidic media 
(methanol, acetic acid) using 10% palladium on carbon 
overnight. The solvents were evaporated and the crude was then 
stirred in TFA (reflux) for 0.5h. Evaporation of the solvents 
then afforded crupe benzylamine product which was then 
subjected to a preparative HPLC purification technique 
(acetonitrile: water, gradient containing 5% TFA) to afford the 
desired benzylamine as flalcy colorless crystals. *HNMR(DMSO- 
dfi) 5: 10.6 (s, 3H), 8.14 (bs, 2H) , 8.01 (d, IH) , 7.68 (d. 
2H). 7.64-7.54 (m, 2H) , 7.38-7.26 (m, 5H) . 6.91 (s, IH) , 4.07 
(bd, 2H), 2.38 (s, 3H), 2.33 (s, 3H)ppm; ESI mass spectrum 
analysis m/z (relative intensity) 476.2 (M+H, 100). 



E»uq>le 219 

1- (3-aiiiinomethyl-4-f luoro)phenyl-5- £ (2 • -aainosulf caw^l- [1, 1' 1 - 
biphon-4-yl)aiaiiiocarboiiyll-3-inetliylpyrazole, trifluoroacotlc 

acid salt 



The pyrazole compound was prepared from readily 
accessible 4-fluoro-3-cyano-phenylhydrazine. tin salt (obtained 
from the corresponding aniline) and the oxime derived from 
ethyl-2,4-dioxovalerate via procedures described previously. 
Standard Weinreb coupling of the pyrazole with 2'-tert- 
butylaminosulfonyl-[l,l'J-biphen-4-yl-ainine afforded the 
desired coupled amide presursor -which was then subjected to the 
standard reductive protocol (SOpsi hydrogen pressure, , 
methanol: acetic acid) using 10% palladium on carbon. 
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(bs. 3H), 8.00 (d, IH), 7.78-7.23 (cp 12H) 6 9.7 , 
5 (m. 2H), 2.30 (s 3H» r.™, n-c-r ' ^-^^ 

„/ , , . ^ -^^^ ««ss spectrum analysis 

m/z (relative intensity) 480.2 (M+H. IQO) . 

Sxaiople 220 
aold salt 

The pyrazole compound was prepared from readilv 

t . ah;. /. 86-7. 55 (m, 2H) , 6.86 (s 1H< 
4-24 (q, 2H). 2.35 (s, 3H) , 1 28 ft 

et> coupling of the pyrazole obtained above with 2' .... 
butylaminosulf onyl- ri i'i-bi„h»„ >. , . -tert- 
• ^ J-biphen-4-yl-amine afforded f-h« 

residue w.3 ..e„ ,e„.,, re^~ rL~"r' 

Of the solvnt £ollo»,ed by pr«»r.til . 

afforded the title aa^ / " ^fote 

(s IHJ /. i>. / ' ' 7.78-7.23 (cp. 12H) . 6.95 

iysis m/2 (relative intensity) 497.1 (m+H, 100). 



1 1^ . ~ 

A-«3-amiaomethyl-4.fauoro)phe»jri-5_r/2, ,^ 

li/i J-*'iP*«n-4-yl)amiaocarbomrn-^ **»oro 
35 ^"ZT^^^^^^^-^"^^^ 

triflttoroacetic add salt 

descriv::^:nio" "n^^^^^ ~- — - 

before (10% palladium on carbon, methanol /acetic acid 
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at 50psi hydrogen) afforded the title compound as colorless 
crystals after preparative HPLC purification and lyophilization 
techniques. ^HNMRCDMSO-dg) 6: 10.68 (s, IH) , 8.27 (bs, 2H) , 
8.02 (dd, IH), 7.81 (m, IH) , 7.73 (s, IH) , 7.68-7.60 (m. 4H) , 
7.61-7.43 (m, 3H) . 7.38-7.30 |m, 2H) , 7.20 (dd, 2H) , 4.18 (bd, 
2H)ppm; ESI mass spectrimi analysis m/z (relative intensity) 
551.9 (M+H,100). 

Exanple 222 

1- ( S-aminonetiiyDxdienyl-S- [ (2 • -aninosulf oivl-3 -f l«ioro- [1, 1 ' J - 
biphBn-4-yl)aBiiiiocarbcjayl]-3-»ethylpyrazole, trifluoroacotic 

acid salt 

Part A: The coupling of ethyl 1- (3-cyanophenyl) -3-methyl-5- 
carboxylate with 2 ' -tert-butylaininosulfonyl-3-f luoro- (1, i' ] - 
biphen-4-yl-amine via the Weinreb protocol as described 
previously afforded the desired coupled amide conpound. in 
this case 1.5 equivalents of the biphenyl analog was used to 
facilitate the coupling. Purification via silicageKmethylaie 
chloride /methanol, 9/1) afforded pure amide (60%) as a pale 
yellow oil. 'HNMR(CDCl3) 5: 8.35 (t, IH) , 8.15 (dd, IH) , 7.96 
(m, IH). 7.82 (s, IH) , 7.78-7.68 (m, 4H) , 7.60-7.48 (m, 4H) , 
7.20 (m, IH), 6.74 (s. IH) , 3.67 (s. IH) , 2.04 (s, 3H) , 1.04 
(s, 9H) ppm; ESI mass spectrum analysis m/z (relative intensity) 
553.9 (M+Na, 100). ESI (-ve) mass spectrum analysis 
m/z (relative intensity) 529.9 (M-H, 100). 

Part B: The product obtained from part A was then converted to 
the corresponding benzylamine via the reductive methodology 
(10% Pd/C, MeOH/AcOH at 50psi hydrogen pressure) described 
previously. Evaporation of the solvent followed by standard 
renoval of the tert -butyl group with TFA and purification via 
preparative HPLC techniques afforded pure title con^raund as 
colorless crystals (60%). ^HNMR(DMSO-d«) 5: 10.42 (s, IH) , 
8.20 (bs, 2H), 8.02 (dd, IH) . 7.70-7.59 (m, 4H) , 7.55-7.29 (m. 
6H), 7.19 (dd, IH), 5.97 (s, . IH) , 4.11 (bd, 2H) , 2.50 (s, 
2H)ppn; ESI mass spectrum analysis m/z (relative intensity) 480 
(M+H, 100) . 
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10 



15 



20 



1- (3-ainiaa«etlvl)phenyl-5- £ (3-f l«oro.2 • -«»thyls«lf onyi- m , j 
blphen-4-yl)aadnocarboiiarll -3-tri£luoro»etliylByrazole, 
trifluoroacatie add salt 

Part A: The coupling of ethyl 1- (3-cyanophenyl) -3-methyl-5- 
carboxylate with 2'-methylsulfonyl-3-fluoro-fl,i' J-biphen-4-vl 
amxne (previously prepared via the Suzu3ci coupling .ethodolo^' 
of 2-thxomethylphenylboronic acid with 4-broino-2-fluoro 
anxline)via the Weinreb protocol as described previously 
afforded the desired coupled amide compound. Purification via 
silica gel (methylene chloride/methanol, 9/1) afforded pure 
amide (80%, as a colorless solid. The amide was also obtaine 
ty first coupling (Weinreb) of 2-f luoro-4-bromo-aniline with 
the above pyrazole carboxylate followed by Suzuki coupling with 
2-thxomethyl-phenylboronic acid and oxidation to the sulfLvl 
derxvatxve. W(CDCl3) 5: 8.39 (t, IH) , 8.20 (dd 1h" ^ 
(bd, IH,, 7.83 (s, IH), 7.78-7.59 (m. 5H, , 7.41-7.35 (t ' 2H, 
(d, IH,. 6.74 (s, IH). ..73 (s. 3H, , 2.40 <s. 3^^^."' 
-ss spectrum analysis m/z(relative intensity, 593 (M.NriOof 
Z u Tnlr"" '"^""^ m/2 (relative intensity, 572 

iM-H, 100) . 



Part B: Reduction of the product from part A via procedures 
described previously and HPLC purification afforded the desired 
compound as colorless crystals (70%). W(DMSo4) 5 10 45 
(s iH), 8.20 (bs, 3H,, 8.08 (dd, IH, . 7.80-7.66 (m, 4H) 7 55 

(s, 3H), 2.50 (s, 3HJ ppm; ESI mass spectrum analysis 
m/z (relative intensity, 479 (M+H. 100,. 



35 



224 

1- (3-amldinpphenjrl) -S-nothyl-S- 1 (3-£lttOto-4- (M- 
««orpholino)phe«yl,a»i»ocarbo,Vl,pyrazole bi8-tri£l«^etaf 

Part A. Preparation of N-(3-fiuoro-4-nitrophenyl,morpholine. 
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3,4-Difluoronitrobenzene (10.0 g, 62.86 inmol) was dripped 
into a cooled solution (O^C) of morpholine (6.03 mL, 69.14 
imnol), diisopropylamine (11.83 mL, 67.89 nrniol) and 35 mL ethyl 
acetate over 1.5H. The reaction mixture was allowed to warm to 
ambient tenperature over 48H. Diluted reaction mixture with 25 
mL methylene chloride, ICQ mL ethyl acetate and 50 mL water. 
Separated and extracted aqueous 2x25 mL EtOAc. Combined 
oraganics, dried over magnesium sulfate and concentrated under 
reduced pressure to give a yellow solid. The crude material 
was recrystallized from acetone and water to give 12.55 g of a 
yellow crystalline solid. ^HNMR(DMS0-d6) 5: 7.99 (m,2H) 7.14 
(t,lH, J = 8.79Hz) 3.71 (bt,4H, J = 4.56Hz) 3.23 (bt,4H, J = 
4.76Hz). ESI mass spectrum analysis m/z (relative intensity) 
227 (M+H) . 

Part B. Preparation of (3-fluoro-4-aminophenyl) morpholine. 

N-(3-fluoro-4-nitrophenyl)morpholine (6.01 g,26.59 mmol) 
and a catalytic amount of palladivmi on carbon (10%) were 
suspended in 100 mL methanol in a Parr flask. The reaction 
mixture was placed on the Parr Hydrogenator at 60psi for 2H. 
The reaction mixture was passed through a Celite pad and the 
filtrate was concentrated under reduced pressure to give 4.50 g 
of N-( 3- fluoro-4-aminophenyl) morpholine an off-colored solid 
^HNMR(DMS0-d6) 5: 6.73 (t,lH, J = 9.34), 6.28 (m,2H), 3.64 (bt, 
4H, J = 4.58Hz), 2.76 (bt, 4H, J = 4.58Hz). ESI mass spectrum 

analysis m/z (relative intensity) 197 (M-i-H, 100). "fnmR(DMSO- 
d6) 6: -124.455. 



Part C. Preparation of 1- (3-cyanophenyl) -3-methyl-5- ( (3- 
f luoro-4- (N-morpholino) phenyl ) aminocarbonyl ) pyrazole . 

Dimethylaminopyridine(0.28 g,2.25 mmol) was added to a 
solution of l-(3"Cyanophenyl)-3-methyl-pyrazole-5-carboxyli< 
acid chloride (0.46 g,1.88 mmol) and N- ( 3 -f luoro-4 - 
aminophenyl) morpholine (0.37 g,1.88 mmol) in 20 mL methylene 
chloride. The reaction mixture was stirred at ambient 
temperature for 72H and then concentrated under reduced 
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pressure. The resulting residue was purified via flash 
chromotography to give 0.070 g of pure 1- (3-cyanophenyl) -3- 
methyl-5- ( (3-f luoro-4- (N- 

morpholino)phenyl)aininocarbonyl)pyrazole. W(DMS0-d6) b- 
5 10.50 (s,lH) 7.93 (s.lH). 7.-83 (d,lH, J = 7.33Hz). 7.73 (d ' IH 
J = 8.79HZ). 7.62 (t. IH. J = 7.87Hz,, 7.53 (m, IH, . 7.34 (d ' 
IH. J = 9.15Hz), 6.99 (t, IH. J = 9:34Hz), 6.93 (s.lH), 3 69 
(bt, 4H. J = 4.58Hz), 2.92 (bt, 4H, J = 4.58Hz), 2.28 (s 3H) 

10 SJ)'"83'3'r2TrT "f'''"' -/-(relative intensity) 406 (M.H, ' 
10 100). 833 (2M+Na). "f NMR (dinso-d6, 300MHz) 8: -122.081. 

Part D. Preparation of 1- (3-ainidinophenyl) -3-inethyl-5-( (3- 
f luoro- 4 - (N-morpholino) phenyl ) aminocarbonyl ) pyrazole . 

15 1- (3-Cyanophenyl) -3-methyl-5- { (3-fluoro-4- (N- 

inorpholino)phenyl)amnocarbonyl)pyra2ole (0.070 g,0 173 mmol) 
was dissovled in 2 mL chloroform and 2 mL ethanol at 0°C 
Hydrogen chloride gas was bubbled into the reaction mixture for 
IH. The reaction mixture was allowed to warm to ambient 
20 temperature over 15H and was concentrated under reduced 

pressure. The resulting solid was placed under high vacuum for 
2H. Then the crude imidate was dissolved in 2 mL ethanol and 
ammonium carbonate(025 g,2.60 mmol) was added to the solution 
25 7^^^^" temperature. Ti.e reaction mixture was stirred for 
72H and concentrated under reduced pressure. The crude product 
was purified by standard HPLC methods to give 0.016 g of pure 
1- (3-amidinophenyl) -3-methyl-5- ( (3-f luoro-4- (N- 
inorpholino) phenyl) aminocarbonyl) pyrazole. ^HNMR(DMS0-d6) 5- 
10.53 (s,lH). 9.40 (s,2H). 9.12 {s,2H), 7.93 (d, IH J - 
30 1.71Hz, 2H). 7.81 (m.lH), 7.70 (m,2H), 7.53 (dd, 'lu J- 

15HZ), 7.35 (d. IH, J = 8.79HZ), 7.01 (m,2H), 3.72 (bt, 4H J 
= 4.52HZ), 2.95 (bt. 4H, J = 4.6Hz), 2.29 (s.3H) . ESI mass 
^Z^^ ^alysis m/2 (relative intensity) 423 (M+H.lOO) 
™MR(DMSO-d6)5: -73.790 and -121.040. HRMS Calculated for 
35 C22H24N602F1: 423.194478, found 423.192755. 
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Sxanple 225 

1" ( 3 -am 1 n om a tlylpheiyl ) -3-iiietfayl-5- [ (3-£luoro-4-* (N- 
iiiorpholiiio)phoxvl) aminocarbonyllpyrazolo bis-trif luoroacetate 

Part A. Preparation of 1- O-cyanophenyl) -3 -methyl -^5- ( (3 ' - 
f luoro-4 ' - (N-morpholino) phenyl ) aminocarbonyl ) pyrazole . 

Dimethylaminopyridine(0.18 g,1.47 mmol) was added to a 
solution of N-(cyanophenyl)-3-niethyl-pyra2ole-5-carboxylic acid 
chloride (0,30 g , 1 . 22 mmol ) and previous ly described N- (3 - 
fluoro-4-aminophenyl)morpholine(0.24 g,1.22 mmol) in 20 mL 
methylene chloride. The reaction mixture was stirred at 
ambient teirperature for 72H and then concentrated under reduced 
pressure. The resulting residue was purified via flash 
chromotography to give 0.070 g of pure 1- (3-cyanophenyl) -3- 
methyl-5- ( (3 ' -f luoro-4 ' - (N- 

morpholino) phenyl) aminocarbonyl) pyrazole. ^HNMR(DMS0-d6) 5: 
10.50 (s.lH), 7.93 (S,1H), 7.83 (d, IH, J = 7.33H2), 7.73 (d, 
IH, J = 8.79Hz), 7.62 (t, IH, J = 7.87H2), 7.53 (m, IH) , 7. 34' 
(d, IH, J = 9.15H2), 6.99 (t, IH, J = 9.34Hz), 6.93 (s,lH), 
3.69 (bt, 4H, J = 4.58H2), 2.92 (bt, 4H, J = 4.58H2), 2.28 
(s,3H). ESI mass spectrxim analysis m/2 (relative intensity) 406 
(M+H, 100) 833 (2M+Na). "f NMR (DMS0-d6) 5: -122.078. 



Part B. Preparation of 1- (3-aminomethylphenyl) -3-methyl-5- ( {3 ' - 
f luoro-4 ' - (N-morpholino) phenyl ) aminocarbonyl ) -pyrazole . 

1- (3-Cyanophenyl) -3 -methyl-5- ( (3 ' -f luoro-4 ' - (N- 
morpholino) phenyl) aminocarbonyl )pyra2ole{ 0.21 g, 0.519 mmol) was 
suspended with a catalytic amoxint jof_ palladium on carbon (10%) 
in 15 mL methanol and 1 mL trifluoroacetic acid. The reaction 
mixture was placed on the Parr Hydrogenator at 60psi for 20H. 
The reaction mixture was passed through a Celite pad and the 
filtrate was concentrated under reduced pressure. The crude 
material was purified by standard HPLC methods to give pure 1- 
(3-'aminomethylphenyl) -3-methyl-5- ( (3 ' -f luoro-4 ' - (N- 
morpholino ) phenyl ) aminocarbonyl ) pyra2ole . ^HNMR ( DMS0-d6 ) 8 : 
10.53 (S,1H), 8.18 (bs,2H), 7.60 (s,lH), 7.53 (dd, IH, = 
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15 OHz. J,= 2.2HZ). 7.44 (n.,2H), 7.33 (d,2H. J=7.33Hz) , 6.98 
(dd. IH. Ji= 9.3HZ.J, = 9.2H2), 6.86 (s.lH) 4.07 (bt. 2H J, - 
2^9Hz J,= 2.6HZ). 3.69 (bt, 4H. J, = 4.4Hz, J. = 4 .8Hz) 2.91 
(bt 4H. J, = 4.9HZ, J.=4.8Hz). 2.47 {s,3H). ESI n«ss spectrum 

analysis m/z (relative intensity) 410 (M+H, 100). »f NMR 
(DMS0-d6) 8: -74.991 and -122.105. HRMS calculated for 
C22H25N502F: 410.199224. found 410.197598. 

Sxanple 226 

10 1- (3-a»l«»etl«rlph«vl) -3-trif luorcBethyl-5- ( (3-£luoro.4- (2- 
».tlVliaida.ol-l.yl)phanyi,.,^,,rf^l,j^^^^ 

trlfluoroacetate 

Part A. Preparation of 3-f luoro-4- {2-methyliniidazol-l- 
yDnitro-benzene. 

2-MethyiiBddazole(1.0 g.12.18 iranol) was added to a 
solution of 3,4-difluoronitroben2ene in 100 n^, DMF Added 
20 ZTl"^ c-bonate(2.02 g.14.61 n^l, to the reaction mixture 
and stirred vigorously for 24H. Concentrated reaction mixture 
under reduced pressure and took up residue in 100 mL ethyl 
acetate. Washed organics 6x50 mL water and 3x50 mL brine 
solution. Dried resulting organics over magnesiu:„ sulfate and 

25 nr''^'^ """''""^ "^"-^ e to give 

t g of crude 3-fluoro-4-N-(2-inethylimidazol-l-yl)„itro- 
benzene. HNMR(dmso-d6,300MHz) 5: 8.42 (dd. IH, J, = 2 4Hz J - 

^ = «-^>. 7-34 (s,lH,. 6'.9; 
S.lH) 2.21 (s.lH). ESI mass spectrum analysis m/z (relative 
intensity, 221.9 (M.H. 100). »F nmr (DMS0-d6) 5: -118 512 

Part B. Preparation of 3-f luoro-4- (2-methylimidazol-l-yl, 
aniline ' ' 



35 



3-Fluoro-4-N-(2-methylimidazol-l-yi,„itrobenzene (1.66 
g.7.51 mmol) was added to a suspension of palladium on 
carbon(10%) in 30 mL menthanol. The reaction mixture was 
Placed on the Parr Hydrogenator at 60psi for 20H. Filtered 
reaction mixture through a Celite pad and concentrated filtrate 
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under reduced pressure to give 1.40 g of the crude 3-fluoro-4- 
N-(2-methyliinida2ol-l-yl)aniline. ^HNMR(dinso-d6. 300MHz) 6: 
7.02 (in,2H), 6.83 (s,lH), 6.43 (m,2H), 5.70 (bs.lH). 2.07 
(s,3H). ESI mass spectnam analysis m/z (relative intensity). 
"F NMR (DMS0-d6) 6: -124.344. 

Part C. Preparation of 1- (3-cyanophenyl) -3-trifluoromethyl-5- 
( (3 ' -f luoro-4 ' - (2-methylimidazol-l-yl ) phenyl ) - 
aminocarbonyl ) pyrazole . 

Dimethylaininopyridine(0.19 g,1.56 mmol) was added to a 
solution of N- (3-cyanophenyl) -3-trifluoromethyl-pyrazole-5- 
carboxylic acid chloride (0.39 g,1.30 mmol) and 3-f luoro-4- (2- 
methylimidazol-l-yl) aniline (0.25 g,1.30 mmol) in 10 mL 
methylene chloride. The reaction mixture was stirred at 
ambient temperature for 5H and then concentrated under reduced 
pressure. The resulting residue was purified via flash 
chromatography to give 0.16 g of pure 1- (3-cyanophenyl) -3- 
trif luoromethyl-5- ( (3 ' -f luoro-4 ' - (2-methylimidazol-l-yl) 
phenyl) -aminocarbonyl) pyrazole. ESI mass spectrum analysis 
m/z (relative intensity) 455.2 (M+H, 100). 

Part D. Preparation of 1- (3 -aminomethylphenyl) -3- trif luoro- 
methyl-5- ( (3 ' -f luoro-4 ' - (2-methylimidazol-l- 
yl) phenyl) aminocarbonyl) pyrazole bis-trif luoroacetate. 

Standard transformation of the benzonitrile(0.16 g, 0.344 
nunol) obtained in part C to the benzylamine via catalytic 
hydrogenation yeilded 0.050 g 1- (3-methylaminophenyl) -3- 
trif luoromethyl-5- ( (3 ' -f luoro-4 ' - (2-methylimidazol-l- 
yl) phenyl) aminocarbonyl) pyrazole bis-trif luoroacetate after 
HPLC purification. ^HNMR(DMS0-d6) 6: 11.25 (s.lH). 7.91-7.52 
(m.lOH). 4.12 (m,2H), 2.43 (s.3H). ESI mass spectrum analysis 
m/z (relative intensity) 459.1 (M+H, 100). HPMS(NH3-CI): 
Calculated for C22H19N60F4: 459.155647, found 459.154688. 
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25 



30 



Bmnple 227 

1- (3-cyanopheayl) -3-tri£lttoro»etlvl.5- ( ( H, i - j -biphen-4- 
yl) oaqmetfayDpyrazola 

' Tn '^^r'''" °' ^-^^-^-°Phenyl,-3-trifluoron.ethyl.5- 

(([1,1 ] -biphen-4-yl)oxyinethyl)pyra2ole. 

Diethylazodicarboxylate (0.41 mL.2.59 n^ol) was dripped 
xnto a solution of previously described 1- (3-cyanophenyl, -3- 
trxfluoromethyl-5-hydroxymethylpyrazole (0.46 g.1.73 ^mol) 4- 
hydroxy-(l.i']-biphenyl (0.44 g,2.59 mmol) . and 
trxphenylphosphine (0.68 g, 2.59 mmol) in 15 mL THF over IH 

''^^^T''°" """'""^ ««<=tion mixture 

with 30 mL water and extracted with ethyl acetate. Con4,ined 
organics. dried over magnesium sulfate and purified crude 
material by flash chromatography to give 0.040 g of pure 1 (3 
cyanophenyl) -3-trif luoromethyl-5- ( ( [l. i' ] -biphen-4- 
yDoxymethyl) pyrazole. 'HNMR{DMS0-d6) 5: 8.01 (m IH) 7 91 
(m,lH), 7.75 (m.lH), 7.58 (m,4H), 7.44 (m,2H). 7.34 (m.lH) 
6.9 (m.2H,, 6.88 (s,lH), 5.05 (s.2H, . ESI mass spJr^^ 
analysis m/z (relative intensity) 420 (M+H.lOO). 437 (M+NH4,63). 

Examples 228 and 229 
1- (3-aaidlapphe^J,l, -3-tri£lttora»etlvl-5- 1( (i, i . j .bipW4- 

yDoxyaethyllpyraaole (Exaaple 228) and l-(3. 
Carboxamidophenyl) -3-trif luoro«othyl-5- ( < [1, i . j -biphea-4- 
yl)c»yiiiethyl)pyrazole (Sxaiiole 229) 

Part A. Preparation of 1- (3-amidinophenyl) -3-trif luoromethyl- 
=-Ull.l'J-biphen-4-yl)oxymethyl)pyrazole and l-{3- 
carboxamidophenyl) -3-trif luoromethyl-5- ( ( [l, i > j -biphen-4- 
yl) oxymethyl )pyrazole . 



Standard Pinner-amidine transformation of the l-(3- 
35 cyanophenyl) -3-trif luoromethyl-5- ( ( [1 , 1 ' J -biphen-4- 

yl)oxymethyl)pyrazole-as previously described afforded 0.022 g 
ot l-(3-amidinophenyl)-3-trifluoromethyl-5-(([i I'l hiohor, 
yl)oxymethyl)pyrazole trifluoroacetate^ W(oio-d6Tr9 42 
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(bs,2H), 9.16 (bs,2H), 8.06 (s,lH), 8.01 (d, IH, J = 8.lHz), 
7.91 (d, IH, J = 8.1H2), 7.79 (t, IH, J = 8.lHz), 7.56 
(m,4H),7.39 (in,2H), 7.28 (ni,lH), 7.23 (m,lH), 7.01 (d, 2H, J = 
8.79H2), 5.26 (s,2H). ESI mass spectrum analysis m/z (relative 
intensity) 437 (M+H, 100). HRMS(NH3-CI): Calculated for 
C24H20N4OF3: 437.158921, found 437.157809 and 0.002 g of l-(3- 
carboxaitiidophenyl) -3-trif luoroinethyl-5- (([1,1'] -biphen-4- 
yl)oxymethyl)pyrazole after HPLC purification. ^HNMR(dmso- 
d6, 360MHz) 5: 8.18 (s,lH) 7.99 (d, IH, J = 7.7Hz), 7.78 (d, 
IH, J = 9.2Hz), 7.68-7.53 (m,5H), 7.39 (t, 2H, J = 7.7Hz), 7.27 
(dd, 2H, Ji = 7.3H2, J2 = 7.0Hz), 7.18 (s,lH), 7.01 (d, 2H, J = 
8.8Hz), 5.21 (s,2H). ESI mass spectrum analysis m/2(relative 
intensity) 479 (M+H+MeCN) . HRMS (NH3-CI) : Calculated for 
C24H20N4OF3: 437.15892, found 437.157809. 

Examples 230 and 231 
1*- (3-aiiiidinophexK/l) -3-trlf luoromatfayl-S- { (2*£luoro-4- (N- 
iiiorpholinojphex^DaminocarbonyDpyrazole bis-trl£luoro acetate 
and 1- (3-Carboxaiaidophenyl) -3-trif luoromethyl-S- ( (2-£luoro-4- 
{N-]iiorpholi^)ph6nyl)aiiiiziocarbonyl) pyrazole 

Part A. Preparation of 2-fluoro-4- (-N-morpholino) aniline. 

MorpholinedO.O mL,115 mmol) was added to a mixture of 4- 
bromo-2-fluoroaniline(1.03 g,5.42 mmol), copper (I) bromide 
(0.039 g,0.27 mmol) and potassium carbonate (1.50 g, 10.84 mmol). 
The reaction mixture was heated to 130''c for 48h, concentrated 
under reduced pressure and purified by flash chromotography to 
afford 0.11 g of pure 2-fluoro-4- (-N-morpholino) aniline. 
^HNMR(DMS0-d6) 5: 6.73. (dd, IH, = 8.8Hz, = 9.9Hz), 6.64 
(dd, IH, Ji = 2.6Hz, Jj = 13.2Hz), 6.57 (m,lH), 3.85 (m,4H), 
3.02 (ra,4H). ESI mass spectrum analysis m/z (relative intensity) 
197 (M+H, 100). ^^FNMR (dmso-d6, 300MHz) 5: -133. 

Part B. Preparation of 1- (3-cyanophenyl) -3-trif luoromethyl-5- 
{ (2 ' -f luoro-4 ' - (N-morpholino)phenyl) aminocarbonyDpyrazole. 
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2-Fluoro-4-(N-morpholino)aniline(0.11 g.0.56 mmol) in 5 
»L methylene chloride dripped into a stirring solution of 

N- 3-cyanophenyl) -3-trif luoro»ethyl-pyrazole-5-carboxylic acid 
chlorxde(0.17 g.0.56 and dimethylaminopyridine (0.082 g 

0.67 mmol) in 10 mL methylene chloride. The reaction mixture' 
was stirred at ambient temperature for 20h. The reaction 
mxture was concentrated under reduced pressure and purified by 
flash chromatography to give 0.19 g of pure 1- (3-cyanophenyl) 
3-trif luoromethyl-5- I (2 ' -f luoro-4 ' - (n- 
10 n.orpholino)phenyl)aminocarbonyl]pyrazole. W(DMSO-d6)6- 7 94 
IH), 7.86 (s,lH,. 7.77 (m,3H). 7.61 (dd, 2H. J, = 7.7Hz, J, 
= 8.1HZ). 7.12 (s.lH), 3.85 (m, 4H) . 3.14 (m,4H). 

15 5^' !''.f"''""''°" °' i^-Phenyl) -3-trif luoro-methyl- 

5-((2 -fluoro-4'-(N-morpholino)phenyl)amino-carbonyl)pyrazole 
bis-trifluoroacetate and 1- {3-carboxamidophenyl) -3- 
trif luoromethyl-5- ( (2 ' -f luoro-4 ' - (N- 
inorpholino ) phenyl ) aminocarbonyl ) pyrazole . 

20 Standard Pinner-amidine transformation of the l-(3. 

cyanophenyl) -3-trif luoromethyl-S- ( (2 ' -f luoro-4 ' - (N- 
•norpholino)phenyl)aminocarbonyl)pyra2ole afforded 0.10 g of 1 
(3-amidinophenyl) -3-trif luoromethyl-5- [ (2 ' -f luoro-4 ' - (n- 

25 f^^°'^°>P^^yl>^°°««bonyl]pyrazole bis-trifluoroacetate 
25 HNMR(dmso-d6,300MHz) 5: 10.35 (s,lH), 9.40 (bs.2H). 9 11 

(bs 2H,, 7.96 (s,lH). 7.87 (t.2H). 7.72 (t.lH), 7.67 (s.lH) 
7.27 (t.lH), 6.84-6.71 (m,2H). 3.70-3.66 (m,4H), 3.09-3.06 ' 
(»,4H). ESI mass spectrum analysis m/z (relative intensity) 

30 j7?"L«Io' C^J,<="iatedforC22H21N602P4 
30 477.166212, found 477.166415. »F NMR (dmso-d6, 300«Hz) 5- - 

61.354. -74.772 and 0.002 g of 1- (3-carboxa«idophenyl) -3- 
trif luoromethyl-5- ( (2 ' -f luoro-4 ' - (n- 

morpholino) phenyl) aminocarbonyDpyrazole after HPLC 
purification. ^HNMR(DMS0-d6) 8: 10.31 (s.lH). 8.10 (s IH) 

Im'^'ni^t'"'' <-lH)/6.8i-6.70 
(m. 2H,. 3.70-3.66 ,m.4H,, 3.09-3.06 (m.4H,. ESI mass spectrum 
analysis m/z (relative intensity) 477.5 (M+H. 100). "f NMR 
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(DMSO-dS) 5: -61.274. -74.363. HRMS(CI): Calculated for 
C22H20N5O3F4 478.150228, found 478.147507. 

Bxaaple 232 

5 1- O-aminomethylpheiiyl) -3-trlf luorometlqrl-5- ( (3- 

trlf lTioroBiethyl-4- (N-morpholino) phenyl ) aminocarbonyl) pyrazolo 

bis-trifluoroacetate 

Part A. Preparation of 3-trifluoroinethyl-4-N- 
10 morpholinoaniline. 

3 -Trif luoroinethyl-4 -N-morpholinoni trobenzene (1.0 g , 3 . 62 
mmol) was added to a suspension of palladium on carbon (10%) in 
25 mL methanol. The reaction mixture was placed under 1 

15 atmosphere at ambient temperature for 24h. Passed reaction 
mixture through a Celite pad and concentrated filtrate under 
reduced pressure to give the desired aniline in quantitative 
yeild. HNMR(DMSO-d6) 5: 7.20 (d, IH, J=7 .2Hz) . 6.92 (d, IH, J = 
2.6), 6.81 (dd. IH, J, = 2.9Hz, Jj = 8.4Hz), 3.80 (m,4H), 3.74 

20 (bs,2H), 2.83 (bt. 4H, J = 4.4Hz), 3.70-3.66 (m,4H). 3.09-3.06 
lm,4H). Ammonia CI mass spectrum analysis m/z (relative 
intensity) 247 (M+H,100). 

Part B. Preparation of 1- {3-cyanophenyl) -3-trif luoromethyl-5- 
25 ( (3 ' -trif luorometl^l-4 ' - (N- 

morpholino ) phenyl ) aminocarbonyl ) pyrazole . 

Diraethylaminopyridine(0.25 g,2'.01 mmol) was added to a 
slight suspension of 3-trifluoromethyl-4-N- 

morpholinoaniline(0.41 g, 1.67 mmol) and N--( 3-cyanophenyl) -3- 
trifluoromethyl-pyrazole-5-carboxylic acid chloride (0. 50 g,1.67 
nnnol) in 20 mL methylene chloride. The reaction mixture was 
stirred at ambient temperature for 24h, concentrated under 
reduced pressure and purified by flash chromatography to give 
0.38 g of pure 1- (3-cyanophenyl) -3-trifluoromethyl-5- { (3'- 
trif luoromethyl-4 ' - (N-morpholino) phenyl ) aminocarbonyl ) pyrazole 
HNMR(dmso-d6, 300MHz) 6: 7.79 (m, 5H) , 7.62 (dd, IH, = 7.7Hz, 
J2= 8.1Hz), 7.38 (d, IH, J = 8.4Hz), 7.15 (s.lH), 3.83 (bt. 



30 



35 



247 



wo 98/28269 



PCT/US97a289S 



10 



15 



20 



4H, J = 4.4), 2.91 (bt, 4H, J = 4.4Hz). Annr,onia CI n«ss 
^ctrum analysis m/z (relative intensity) 510 (M^H 100) 
NMR (DMS0-d6) 5: -61.033 and -62.854. 



"f 



5'n3' °' ^-^^-idinophenyl,-3-trifluoromethyl- 

5- ( (3 ' -trif luoromethyl-4 ' - (N~ 

»orpholino)phenyl,andnocarbonyl,pyrazolebis-trifluoroacetate. 

The 1- (3-cyanophenyl) -3-trif luoromethyl-S- ( (3 • -trifluor-o 
methyl-4'-(N-»orpholino)phenyl,andnocarbonyl)pyrazole (0 38 
t l Tl' ^--^fonned to the corresponding benzyWne 
1^ standard catalytic reduction as described previously to 
afford 0.19 g of 1" (3-a.idinophenyl) -3-trif luoromethyl-5-{ (3 ' - 
trxf luoromethyl-4 ' - (N-morpholino, phenyl ) an,inocarbonyl, -pyrazole 
bxs-trxfluoroacetate after HPI^ purification. W(iL™' 

(s.lH). 7.63 {s,lH). 7.55-7.49 (m,4H). 4.11 (bs 2H) 3 fi7 

— spec^rii sL 

d6,300MHz) 8: -59.557, -61.305, and -74.290. HRMS(CI). 
Calculated for C23H22N502F6: 514.167770 
found 514.166332. 
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Sxuqple 233 

1- (3-amiao»etliylph««rl) -3.etiyl-5- 1 (3-£luoro.2'-tert- 
butyla«i«,sul W- ti, 1. , -bi|>hen-4-yl,a»inocarb<»yllpyra«ole 

Part A. Preparation of ethyl-2. 4-dioxohexanoate. 

Sodiu™ „etal (16.50 g, 717.39 ^mol, was dissolved in 200 
ethanol when the solution had cooled 2-butanone (64.26 ^, 
717 39 mmol, was added to the solution. After O.lOh diethyl 
oxalate (97.43 no. 717.39 ™„ol) was added to the reaction 

!I^eTredu"T' '° — trated 

under reduced pressure and treated with 200 mL l OM 

l^ochloric acid solution. Extracted with 200 :„l EtOAc and 
washed organics 2x150 mL water and 2x150 brine solution 
nrxed resulting organics over n«gnesiu» sulfate, concentrated 
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under reduced pressure and purified by flash chromatography to 
give 21.13 g of pure ethyl-2, 4-dioxohexanoate. ^HNMRtCDClj) 5: 
14.40 (bs,lH), 5.38 (s,lH), 4.40-4.32 {m,2H), 2.54 (q, 2H, J= 
7.7Hz), 1.41-1.36 (in,3H), 1.18 (t, 3H, J = 7.2Hz). 

Part B. Preparation of ethyl (2-methylimino) -4-oxohexanoate. 

Ethyl 2,4-dioxohexanoate(21.13 g,0.12 iranol) and 
methoxylamine hydrochloride (10. 2 6 g,0.12 iranol) were added to a 
suspension of 3A molecular sieves (30 g) in 500 mL anhydrous 
ethanol. The reaction mixture was stirred mechanically for 
24h. Then the suspension was filtered through a Celite pad and 
the resulting filtrate was concentrated to give the crude 
product. Flash chromatography of the crude material gave 6.07 
g of pure ethyl {2-methylimino) -4-oxohexanoate. ^HNMR(DMS0-d6) 
5: 4.33 (q, 2H, J = 7.2Hz), 4.06 (s,3H), 3.71 (s,3H), 2.51 (q, 
2H, J = 7.2Hz), 1.35 (t, 3H, J = 7.2Hz), 1.08 (t, 3H, J = 
7.2Hz). Ammonia CI mass spectrum analysis m/z (relative 
intensity) 201 (M+H,60), 219 {M+NH4,100). 

Part C. Preparation of ethyl (N- (3-cyanophenyl) -3- 
e thy 1 ) pyr a zol e - 5 - carboxy 1 a t e 

To a solution of ethyl (2-methoxyimino) -4-oxohexanoate (1.0 
g, 4.98 mmol) in 50 mL glacial acetic acid was added 3-cyano- 
phenylhydrazine hydrochloride (0.84 g,4.98 mmol). The reaction 
mixture was warmed to reflux temperature for 4h, concentrated 
under reduced pressure and purified by flash chromatography to 
give 0.98 g of ethyl (N- (3-cyanophenyl) -3-ethyl)pyrazole-5- 
carboxylate. hlNMR(DMS0-d6) 5:7.77-7.76 (m, IH) , 7.72-7.68 (m, 
2H), 7.56 (t,lH,J=8.0Hz), 6.89 (s,lH), 4.30-4.23 {m,2H), 2.73 
(g, 2H, J = 8.0Hz), 1.33-1.27 (m, 6H) . Ammonia CI mass spectrum 
analysis m/z (relative intensity) 270 (M+H, 100). 

Part D. Preparation of 1- (3-cyanophenyl) -3-ethyl-5- ( (4-bromo- 
2 - f luoropheny 1 ) ) aminocarbonyl ) pyrazole . 
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TO a solution of 4-broino-2-fluoroaniline(2 .06 g,iO 82 
nonol, and ethyl O-cyanophenyl, -3-ethyl,pyrazole-5-carboxylate 
(0.97 g.3.61 mmol) in 20 mL methylene chloride was added 
trimethylaluminum (2. CM in hexanes,5.41 mL,10.82 nonol) in a 
dropwise fashion over 0.3h. The reaction mixture was stirred 
at anijxent temperature for 72h, quenched carefully with 1 OM 
hydrochloric acid solution, washed 4x50 mL l.OM hydrochloric 
acid solution, dried over magnesium sulfate and concentrated 
under reduced pressure. The resulting residue purified by 
flash chromatography to afford 0.23 g of 1- (3-cyanophenyl) -3- 

J^"°=arbonyl)pyrazole 
HN^(DMS0-d6) 6: 8.17 (t, IH. J = 8.0Hz). 7.82 (^Hr7:71 

(n..2H,, 7.56 (dd, IH. J. = 8.0Hz, 7.7Hz,, 7.33 (..IH,. 6 72 

(s,lH). 2.77 (m.2H), 1.34 (t. 3H. a = 7.7Hz,. Anononia CI ™ass 
spectrum analysis m/z (relative intensity) 415 (m+h. 100). 

Part E Preparation of 1" O-cyanophenyl) -3-ethyl-5- [ (3-fluoro- 
2-tertbutylaminosulfonyl- [1, 1 • j -biphen-4-yl) amino- 
carbonyl ] pyrazole . 



25 



TO a nitrogen purged solution of 1- {3-cyanophenyl) -3- 
ethyl-5- ( {4-bromo-2-fluorophenyl) )aminocarbonyl)pyra2ole(0 23 

0.56 mmol), 2-tert-butylaminosulfonylphenylboronic acid(0 17 
g, 0.67 mmol) and sodium carbonate (0.12 g.l.i2 mmol) in 10 mL 
ethanol and .20 mL toluene was added catalytic tetrakis- 
triphenyiphosphine palladium, 'n.e reaction mixture was heated 
CO 80 C for ISh, concentrated under reduced pressure and 
purified by flash chromatography to afford 0.13 g of l-(3- 
aminomethylphenyl) -3-ethyl-5- ( (2 ' -f luoro-2- 
30 tertbutylaminosulfonyl- [1, 1 ' J -biphen-4- 

yl)aminocarbonyl]pyrazole. ^HNMRdaMSO-de) 5: 8.36 (t IH j - 
8.0HZ) 8 16 (m.lH). 7.97 (bd. IH. J - 3.0Hz), 7.85 '(s.lH), ' 

7.41 (dd. 1„. J,= 1.8HZ. J.= 11.7HZ), 7.25 (m.2H) 6.76 (^.IH,' 
3.67 (s.lH). 2.79 (q, 2H. J = 8.0Hz). 1.36 (t. 3H. J = 8.0Hz).' 
1-06 (s,9H). Ammonia CI mass spectrum analysis m/z (relative 
xntensxty) 546 (M.H. 100). »f NMR (dmso-d6, 300MHz, 5- - 
130.963. 



250 



wo 98/28269 



PCT/US97/22895 



Part F. Preparation of 1- O-aminomethylphenyl) -3-ethyl-5- [ (3- 
f luoro- (2-tertbutylaininosulfonyl- [1, 1 ' ] -biphen-4- 
yl ) ) aminocarbonyl ] pyrazole . 

Standard transformation of the benzonitrile obtained in 
part C to the benzylamine via the catalytic reduction followed 
by treatment with refluxing trif luoroacetic acid converted the 
1- {3-cyanophenyl) -3-ethyl-5- [ (3-f luoro-2" 
tertbutylaminosulfonyl- [1,1'] -biphen-4- 

yl) aminocarbonyl] pyrazole to 1- (3-aminomethylphenyl) -3-ethyl-5- 
[ (3~fluoro-2-aminosulfonyl-[l, 1' ]-biphen-4- 

yl) aminocarbonyl] pyrazole trif luoroacetate. The crude product 
was purified by standard HPLC purification technique. 
^HNMR(DMSO-d6)5: 8.01-7,98 (m, IH) , 7.63-7.56 (m,4H), 7.45-7.25 
{m,5H), 7.16 (d, IH, J= 8.4Hz), 6.96 (s,lH), 3.95 (s,2H), 2.66 
(q, 2H, J = 7.7Hz), 1.24 (t, 3H, J = 7.7Hz). ESI mass spectrum 
analysis m/z{relative intensity) 493.9 (M+H,100). HRMS(CI) : 
Calculated for C25H24N503FS 493.158390, found 493.156279. 

£3cazi3>le 234 

1- (3.jUnizianiethylphenyl) -3-etfayI-5- ( (3*£luoro-2 ' -methylsulf onyl- 
[X^ 1 ' 1 -bipfae&-4-yl) ) anixiocarbonyl) pyrazole trlfluoroacetate 

Part A. Preparation of 1- (3-cyanophenyl) -3-ethyl)pyrazole-5- 
carboxylic acid chloride. 

To a chilled solution (0°C) of ethyl 1- (3-cyanophenyl) -3- 
ethyl )pyrazole-5-carboxylate (7.13 g, 26.51 mmol) in 100 mL 
water and 150 mL tetrahydrofuran was added lithium hydroxide 
(1.33 g, 31.81 mmol) . The reaction mixture was allowed to warm 
to ambient temperature overnight and was concentratjed under 
reduced pressure. The resulting aqueous solution was washed 
3x100 mL diethylether and acidified with concentrated 
hydrochloric acid solution to give a white precipitate that was 
isolated by vacuum filtration. The white solid was place xinder 
high vacuum for 24h and a portion (0.31 g, 1.27 mmol) was 
treated with oxalyl chloride (0.17 mL, 1.90 mmol) and 



251 



Vf09SnS269 



PCT/US»7/US95 



10 



25 



dimethylformamide (0.1 itiL) in 10 mL methylene chloride. After 
24h at ambient temperature the reaction mixture was 
concentrated and the resulting solid was placed under high 
vacuum to give the crude l-{3-cyanophenyl)-3-ethyl)pyrazole-5- 
carboxylic acid chloride. The crude acid chloride was used 
without further purification. 

Part B. Preparation of 1- (3-cyanophenyl) -3-ethyl-5- { (3-fluoro- 
2 ' -methylsulf onyl- [ 1 , 1 ' J -biphen-4-yl ) aminocarbonyl ) pyrazole . 



To a solution of 2-fluoro-2' -methylsulf onylphenyl) aniline 
hydrochloride (0.3 8 g.1.27 mmol) and crude 1- (3-cyanophenyl) -3 - 
ethyl) pyrazole-S-carboxylic acid chloride (1.27 mmol) in 10 mL 
dichlorome thane was added dime thy laminopyridine (0.34 g. 2.79 

15 mmol) . The reaction mixture was stirred at ambient temperature 
for 24h, concentrated under reduced pressure and purified by 
flash chromatography to afford 0.23 g of 1- (3-cyanophenyl) -3- 
ethyl-5- { (2 ' -f luoro-2-methylsulf onyl- [1, 1 ' J -biphen-4- 
yl) ) aminocarbonyl )pyrazole. ^HNMR(DMSO-d6) 5: 10.42 (s.lH). 

20 8.06 (dd,lH,Ji=2.0Hz.J2=8.0Hz), 7.95-7.94 (m, IH) , 7.85-7.60 

(m.6H). 7.42-7.32 (m,2H), 7.20 (dd, IH. J, = 2.0Hz. = S.OHz), 
7.08 (s,lH), 2.89 (s,3H), 2.67 (q, 2H, J = 7.7Hz), 1.24 (t, 3H, 
J - 7.7H2). Ammonia CI mass spectrum analysis m/z (relative 
intensity) 489 (M+H,100). 



Part C. Preparation of 1- {3-aminomethylphenyl) -3-ethyl-5- (3- 
f luoro-2 ' -methylsulf onyl- [1.1'] -biphen-4-yl) aminocarbonyl) 
pyrazole. 



To a suspension of 1- {3-cyanophenyl )-3-ethyl-5-( (2'- 
f luoro-2 • -metlqrlsulf onyl- [1,1'] -biphen-4 - 
yl) aminocarbonyl) pyrazole (0.103 g. 0.211 mmol) and cobalt 
chloride (0.003 g. 0.021 mmol) in 10 mL methanol was added 
sodium borohydride (0.016 g, 0.422 mmol). After IH additional 
sodium borohydride (0.016 g, 0.422 mmol) was added. Let 
reaction mixture stir for 2h. Then concentrated reaction 
mixture under reduced pressure and toolc up resulting residue i 
l.OM hydrochloric acid solution to give a white precipitate. 
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Isolated precipitate by vacuiim filtration and pxxrified solid by 
HPLC to give 0.030 g of pure 1- (3-aminomethylphenyl) -3-ethyl-5- 
(3-f luoro-2 ' -methylsulfonyl- [1, 1 ' ] -biphen~4- 

yDaminocarbonyDpyrazole trif luoroacetate. ^HNMR(DMS0-d6) 8: 
5 10.45 (s,lH) 8.06 (dd, lH,Ji=2.0Hz, Jj = 8.0Hz), 7.77-7.61 

(m,5H), 7.47-7.31 {m,4H), 7.21-7.17 (m,lH), 7.01 (s,lH), 4.07- 
4.06 {m,2H), 2.90 (s,3H), 2.66 (q, 2H, J=7 . 7H2) , 1.24 
{t,3H, J=7.7Hz) . ESI mass spectrim analysis m/z (relative 
intensity) 493 (M+H,100). HRMS Calculated for C26H26N403FS: 
10 493.170966, fo\md 493.172100. 

Exaixqple 235 

1- (3- ATnincaiwi thylphenyl) -3-ethyl-5- [ (2-f luoro-4- (2- 
inathylsuX£onylijaidazol-l-yl)pfaexvl) ] aminocarbanyl)pyrazole 

trlfluoroacetate 

Part A. Preparation of 4- (2' -methylthioimidazol-l- 
yl ) nitrobenzene . 

20 To a stirred suspension of potassium carbonate (40 . 07 g, 

22.60 mmol) in 175 mL acetone was added l-(4-nitrophenyl) 
imidazoline-2-thione(5.0 g,22.60 mmol). Dripped iodomethane 
(1.44 mL,23.05 mmol) into reaction mixture and heated to reflux 
temperature for 20h. Concentrated reaction mixture under 

25 reduced pressure and took up resulting solid in 200 mL water. 
Extracted aqueous three times with ethyl acetate. Combined 
extracts, dried over magnesium sulfate and concentrated in 
vacuo to give 5.29 g of crude 4- (2 ' -methylthioimidazol-1- 
yl) nitrobenzene. ^HNMR(DMS0-d6) 5: 10.45 {s,lH) 8.06 (dd, IH, 

30 Ji = 2.0H2, 8.0H2), 8.38-8.33 (m,2H), 7.77-7.72 (m,2H), 

7.61 (d, IH, J = 1.5H2), 7.14 (d, IH, J = 1.5Hz), 2.52 {s,3H). 
ESI mass spectrum analysis m/z (relative intensity) 236 
(M+H,100) . 

35 Part B. Preparation of 4-(2'-metbylsulfonylimidazol-l- 
yl ) nitrobenzene . 
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TO a cooled solution (0»C) of 4- (2 ' -methylthioimidazol-l- 
yl)nxtrobenzene (1.05 g,4.47 mmol) in 40 nO, dichloromethane was 
added meta-chloroperoxybenzoic acid(1.54 g,8.94 n»nol) . The 
reaction mixture was allowed to warm to ambient temperature 
over 20H. Washed reaction mixture 3x75 mL l.OM sodium 
hydroxide solution. Dried resulting organics over magnesium 
sulfate and concentrated under reduced pressure to give 0 98 g 

^L^^ '-'2'-™ethylsulfonylimidazol-l-yl)nitrobenzene. 
HNMR(nMSO-d6)5: 8.39 (d, 2H, J = 8.7H2) , 7.73 (d. 2H J - 

8.7HZ). 7.28-7.23 (m,2H), 3.43 (s,3H). Ammonia CI mass spectrum 
analysis m/z (relative intensity) 268 (M+H,100). 

Part C. Preparation of 4-(2'-methylsulfonylimidazol-l- 
yl) aniline. 

Standard catalytic reduction of 4- (2 ' -methylsulfonylimidazol-l- 
yDnitrobenzene (0.98 g.3.67 mmol) with palladium on 
carbon (10%) in methanol gave 0.80 g of 4-(2'- 
methylsulf onylimidazol-l-yl ) aniline . 

W (CDC13) 6: 7.24 (d,2H, J=8.7Hz) . 7.15 (dd. 2H, J, » 
18.3HZ, J, = 18.6HZ), 6.72 (d, 2H. J = 8.7Hz), 3.30 (s,3H). 

Anmonia CI mass spectrum analysis m/z (relative intensity) 238 
(M+H, 100) . 



Part C. Preparation of 1- (3-cyanophenyl) -3-ethyl-5- ( (2 • 
fluoro-4 ' - (2-methylsulf onylimidazol-l- 
yl ) phenyl ) ) aminocarbonyl ) pyrazole . 
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Dimethylaminopyridine (0.42 g,3.48 mmol) was added to a 
solution of 4-(2'-methylsulfonylimidazol-l-yl)aniline(0 37 
g,1.58 mmol) and 1- (3-cyanophenyl) -3-ethyl)pyrazole-5- 
carboxylic acid chloride (1.58 mmol) in 15 mL dichloromethane 
The reaction mixture was stirred at ambient temperature for 
15H, concentrated under reduced pressure and purified by flash 
chromatography to give 0.37 g of 1- (3-cyanolphenyl) -3-ethyl-5- 
[ (2 ' -fluoro-4 ' - (2-methylsulf onylimidazol-1- 

yl)phenyl)]aminocarbonyl)pyrazole. ESI mass spectrum analysis 
m/z (relative intensity) 460.9 (M+H, 100), 482.9 (M+Na) 
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Part D . Preparation of 1 - ( 3 -aminome thy Iphenyl ) -3 -ethyl - 5 - [ ( 2 ' - 
f luoro-4 ' - (2-methylsulf onylimidazol-l- 
yl ) phenyl ) ] aminocarbonyl ) pyrazole . 

Standard catalytic reduction of 1- (3-cyanophenyl) -3- 
ethyl-5- [ (2 ' -f luoro-4 ' - (2-methylsulf onylimidazol-1- 
yl) phenyl) J aminocarbonyl) pyrazole with palladium on carbon (10%) 
in methanol gave 0.10 g of 1- (3-aminomethy Iphenyl) -3-ethyl-5- 
I (2 ' -f luoro-4 ' - (2-methylsulf onylimidazol-l- 

yl ) phenyl ) ] aminocarbonyl ) pyrazol e t r i f luoroacetate af ter HPLC 
purification. ^HNMRCCDClj, 300MHz)5: 10.78 (s,lH), 7.76 (d, 2H, 
J = 8.8Hz), 7.63 (d, 2H, J = l.lHz), 7.49-7.35 (m, 5H) 7.26 (d, 
IH, J = l.lHz), 6.98 (s.lH), 4.08 {s,2H), 3.35 (s,3H), 2.67 (q, 
2H, J = 7.7Hz), 1.24 (t, 3H, J = 7.7Hz). ESI mass spectrum 
analysis m/z (relative intensity) 464.9 (M+H,100). HRMS 
calculated for C23H25N603S: 465.170886, found 465.172332. 



Sxanple 236 

1- [ (6- ( ami n n ma trhyl ) iyyrid-2 -yl ) ] -3-methyl-5- [ (2 • -aaii2u>sul£oz^l- 
11^ 1 • 1 -biphen-4-yl) aaaiaocarbonyllpyrazole, t:ri£luoroacetic acid 

salt. 

Part A. Preparation of ethyl 1- [pyrid-2-yl] -3-methylpyrazole- 
5-carboxylate, 

To a solution of 2-hydrazinopyridine (0.68 g, 6.24 iranol) 
in 15 mL of glacial acetic acid was added ethyl 2-methoxyimino- 
4-oxopentanoate (0.90 g, 4.80 mmol) . The resulting mixture was 
allowed to stir at 100*" C for 2 h. The reaction mixture was 
cooled to room temperature and concentrated in vacuo. The 
residue was diluted with ethyl acetate, washed with saturated 
aq sodium carbonate and brine, dried (MgS04) and concentrated 
in vacuo. The residue was purified by flash chromatography 
(elution with 3:1 hexanes/ethyl acetate) to give 0.4 g (36%) of 
the title compound. ^HNMR(CDCl3)5: 8.45 (dd, IH) , 7.82 (td, 
IH), 7.61 (d, IH), 7.29 (dd, IH) , 6.70 (s, IH) , 4,25 (q, 2H) , 
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2.38 (s. 3H). 1.23 (t, 3H) . Ammonia CI mass spectrum analysis 
m/z (relative intensity) 232 (M+H. lOO) . 

Part B. Preparation of ethyl l-[6-cyanopyrid-2-yl]-3- 
5 methylpyrazole-5-carbo3Qrlate. 

To a solution of of ethyl 1- (pyrid-2-yl] -3- 

^Slaf ^'"'"'r'"'^'^'^ (1.4 g, 6.05 mmol) in 10 mL of 
glacxal acetxc ac.d was added 6 «L (large excess) of 30% H O 

10 The reaction was stirred at 100° C f or 3 h and then was allowed 
to cool to room temperature and was poured into saturated ao 
sodxum carbonate. The resulting mixture was extracted with 

w^^^V"^^""! combined organic extracts were washed 

with brine, dried (MgSO,) and concentrated in vacuo. The 
15 resulting crude N-oxide was dissolved in 20 mL of 

tetrahydrofuran and then there was added trimethylsilyl cyanide 
(2.4 mL. 18.2 mmol) followed by dimethyl carbamoyl chloride (1 7 
fflL. 18.2 mmol). The reaction was allowed to stir at 65" c for 

20 '^" "*"''°""""^^^°*'«*'^°"°land was- dieted with 

l^ll T'^T' "'^'"^ ^"^"^ saturated aq sodium bicarbonate and 
brine, dried (MgSO,) and concentrated in vacuo. The r^i^e 

was purified by flash chromatography (elution with 3-1 
hexanes/ethyl acetate) to give 0.66 g (43%) of the title 
compound as a white solid. W(CDCl3)& 7.98 (m. 2H) 7 61 
25 (td. IH). 6.67 (s. IH). 4.38 (q, 2H) . 2.38 (s. 3H) , 1.32 (t 
25^(:::rtoK ^'^^^ ™/^<relative intensi;y) 

''"P^"^^^" °^ l-f<«-=yanopyrid-2-yl)]-3-methyl-5- 
■30 l«2--tert-butylaminosulfonyl-(l,i']-biphen-4- 
yl ) aminocarbonyl ] pyrazole . 

To a solution of (2 '-tert-butylaminosulfonyl- [l I'j- 
35 <0-24 g. 0.78 mmol) in 20 ™l of methylene 

chloride at 25o c was added trimethylaluminum (1.2 mL of a 2 0 
M solution in toluene, 2.34 mmol) dropwise. The resulting 
solution was allowed to stir until no more gas evolution was 
Observed (- 15 min) . To this solution was added ethyl l-[6- 
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cyanopyrid-2-yll-3-inet:hylEyirrazole-5-carboxylate (0.20 g, 0.78 
mmol) as a solution in methylene chloride. The resulting 
solution was stirred at 40© C for 3 h and then was cooled to 
25® C and quenched by the addition of saturated aq NH4CI. 
5 After diluting with ethyl acetate, the layers were separated 
and the organic layer was washed with brine, dried (MgS04) and 
concentrated in vacuo. The residue was purified by flash 
chromatography (elution with 1:1 hexanes/ethyl acetate) to 
afford 0.15 g (38%) of the title compound as a solid. 
10 ^HNMR(CDCl3)& 10.63 (s, IH) , 8.20 (t, IH) , 8.08 (d, IH) , 7.98 
(in, 2H), 7.64 (d, 2H) , 7.59 (td, IH) , 7.51 (td, IH) , 7.34 (d, 
2H), 7.28 (d, IH), 6.80 (s, IH) , 6.46 (s, IH) , 2.31 (s, 3H) / 
0.97 (s, 9H) . ESI mass spectrum analysis m/z (relative 
intensity) 515.1 (M+H, 100). 

15 

Part D. Preparation of 1- [ (6- (aminomethyl)pyrid-2-yl) ] -3- 
methyl-5- [ (2 • -aminosulfonyl- [1, 1 • ] -biphen-4- 
yDaminocarbonylJpyrazole, trif luoroacetic acid salt. 



To a solution of 1- [ (6-cyanopyrid-2-yl) ] -3-methyl-5- [ (2 • - 
tert-butylaminosulfonyl- [1,1*] -biphen-4- 

yDaminocarbonylJpyrazole (0.14 g, 0.27 mmol) in 15 mL of 
absolute ethanol was added 12 N HCl (0.023 mL, 0.27 mmol) and 
10% Pd/C catalyst (30 mg) . The resulting mixture was stirred 
under 1 atm of for 18 h. The mixture was then filtered 
through a pad of celite and was concentrated in vacuo. The 
residue was taken up in 3 mL of trif luoroacetic acid and 
stirred at BQo C for 20 min. This solution was cooled and 
concentrated in vacuo. The residue was purified by prep HPLC 
(CIS reverse phase column, elution with a H2O/CH3CN gradient 
with 0.5% TFA) and lyophilized to afford 70 mg (45%) of the 
title conpound as a white powder. ^HNMR(DMSO-d6)5 10.56 (s, 
IH), 8.18 (broad s, 3H) , 8.02 (m, 2H) , 7.64 (m, 4H) , 7.58 (m, 
2H), 7.45 (d, IH), 7.33 (d, 2H) , 7.27 (m, 2H) , 6.84 (s, IH) , 
4.02 (broad q, 2H) , 2.30 (s, 3H) . ESI mass spectrum analysis 
m/z (relative intensity) 462.9 (M+H, 100). 
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237 

1- C (6- (l«l^lwdr«qraaidii»o)Ryrid-2-yl) ] -3-»etlflrl-5- 1 (2 • - tert- 
butyl«ainosul£«vl- tl, 1 • J -biphea-4-yl) .„i„ocarbc«yl]pyrazole 

Preparation of 1- f (6- (i.-hydr<,xyainidino)pyrid-2-yl) J -3-methyl-5. 
[ {2 ■ -tert-butylaminosulf onyl- {1, i ' ] -biphen-4- 
yl ) aminocarbonyl ] pyrazole . 

TO a solution of 1-f (6-cyanopyrid-2-yl) ]-3-methyl-5-f (2'- 
tert-butylaminosulf onyl- [1, i ' ] -biphen-4- 
yDaminocarbonylJpyrazole (0.11 g. o.21 mmol) in 5 mL of 
absolute ethanol was added hydroxylandne hydrochloride (0 054 
g. 0.77 ininol) and sodium carbonate (0.Q39 g, 0.36 nonol) This 
mixture was stirred at SQo c for 1 h and then was allowed to 

brin. T l"^^"^" ""^^ ''''"'"^ '^'"^ ^^y^ washed with 

brxne, drxed (MgS04) and concentrated in vacuo. The solid 

residue was triturated with ether to afford 80 (68%) of the 
title conpound as a white solid. W(CDCl3) & 10.79 (s IH) 

«; ^«>' ^-^^ 's, 

ESI mass spectrum analysis m/z (relative intensity) 548 1 
(M+H, 100). ^*o.± 
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Eicajqple 238 

1- [ ( 6-amidinppyrid.2-yl) ] .3-inetiyl-5- 1 (2 • -aiaiaosulfo,^!- II, i • , . 
b±phan-4-yl)aininocarb««rl,pyrazole, trifluoroacetic acid salt 

Preparation of 1- t (6-amidinopyrid-2-yl) j -3-methyl-5- [ (2 •- 
amnosulfonyl.Il. i . ] -biphen-4-yl)aminocarbonyl]pyrazole, 
trifluoroacetic acid salt. 

To a solution of l-I (6-cyanopyrid-2-yl) J-3-methyl.5- 
[ (2 • - tert-butylaminosulf onyl- (1 , i ' ] -biphen-4- 
yDaminocarbonylJpyrazole (0.28 g, 0.54 mmol) in 20 mL of 
absolute ethanol was added triethylamine (0.38 mL, 2.7 mmol) 

(excess HjS was scrubbed through Chlorox bleach) for 20 min. 
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The flask was stoppered tightly and allowed to stand at room 
ten5)erature overnight. The solution was concentrated in vacuo. 
The crude thioamide residue was dissolved in 10 inL of acetone 
and then there was added 2 mL (leurge excess) of methyl iodide. 
The resulting solution was stirred at 60° C for 2 h and then 
was cooled and concentrated in vacuo. The residue was 
dissolved in methanol and then there was added ammonium acetate 
(1.8 mL of a 1.5 M solution in methanol, 2.7 ramol) . The 
resulting mixture was stirred at 60«> C for 2 h and then was 
cooled and concentrated in vacuo. The residue was dissolved in 
trifluoroacetic acid and stirred at 80° C for 20 min and then 
was allowed to cool and was concentrated in vacuo. The residue 
was purified by prep HPLC (CIS reverse phase column, elution 
with a H2O/CH3CN gradient with 0.5% TFA) and lyophilized to 
afford 78 mg (24%) of the title conpound as a white powder. 
^HNMR(d6-DMS0} 5: 10.70 (s, IH) , 9.36 (broad s, 2H) , 9.04 (broad 
s, 2H), 8.31 (t, IH), 8.13 (m, 2H) , 8.00 (d. IH) , 7.63 (d, 2H) , 
7.58 (m, 2H), 7.34 (d, 2H) , 7.28 (d, IH) , 7.23 (broads, 2H) , 
6.87 (s, IH) , 2.33 (s, 3H) , ESI mass spectrxam analysis 
m/2 (relative intensity) 476.2 (M+H, 100). HRMS: calculated for 
C23H22N7O3S: 476.150485; Observed: 476.152830. 

ISjcaiaple 239 

1- [6-aiiiidinopyrid-2-yl] -3 -methyl- 5- [3-£ltioro- (2 • - 
nethylsulfonyl- [1,1'] -biphen-4-yl) aainocarbonyllpyrazole, 
trifluoroacetic acid salt 

Part A. Preparation of ethyl 1- [ (6-thiocarbonylamino)pyrid-2- 
yl] -3-methylpyrazole-5-carboxylate. 

To a solution of ethyl l-[6-cyanopyrid-2-yl]-3- 
methylpyrazole-5-carboxylate in 100 mL of absolute ethanol was 
added trie thy lamine (2.7 mL, 19.4 ramol). Hydrogen sulfide gas 
was slowly bubbled through this solution (excess HjS was 

scrx±)bed through Chlorox bleach) for 20 min. The flask was 
stoppered tightly and allowed to stand at room temperature 
overnight. The solution was concentrated in vacuo. The 
residue was dissolved in ethyl acetate, washed with 10% aq HCl 
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and brine, dried (MgS04) and concentrated in vacuo to afford 
1.1 g (97%) of the title compound which was sufficiently pure 
to be used without purification. W(CDCl3) & 9.01 (broad s 

i'h!' If. T' <^--^s 

IH), 6.66 (s, IH), 4.22 (q, ^H) . 2.33 (s, 3H> . 1.18 (t. 3H) 
ESI (-ve) mass spectrum analysis m/z (relative intensity) 288 9 
(M-H. 100). ' 



15 



20 



25 



30 



35 



Part B. Preparation of l-[ (6-thiocarbonylamino)pyrid-2-yl]-3- 
methyl-5- r (l-bromo-3-fluorophenyl-4-yl) aminocarbonyl Jpyrazole . 

To a solution of 4-bromo-2-fluoroaniline (2.17 g 11 4 
mmol) in 150 mL of methylene chloride was added 
trimethylaluminum (11.4 mL of a 2M solution in toluene 22 8 

ceased (15-20 min) and then there was added ethyl l-[(6- 

thxocarbonylainino)pyrid-2-yl]-3-methylpyra2ole-5-carboxylate 
(1.1 g, 3.8 ranol) in methylene chloride. The resulting 
solution was allowed to stir at reflux for 18 h and then it was 
cooled and quenched by dropwise addition of saturated aq 
ammonium chloride. The mixture was diluted with ethyl acetate 
^e layers were separated, the organic layer was washed with 
water and brxne, dried {MgS04) and concentrated in vacuo. The 
solid residue was purified by trituration with ether and the 
remaining solid was dried in vacuo to afford 1.26 g (76%) of 
the title compound. 'HNMR(d6-DMSO) & 10.62 (broad s IH) 
10.20 (broad s, IH) . 8.84 (broad s, IH) . 8.33 (dd. IH) . 8' 12 
(t. IH). 7.98 (d. IH), 7.72 (t, IH) . 7.58 (dd. IH) . 7.39 id. 
IH), 6.75 (s. IH), 2.30 (s. 3H)ppn. 

Part c. Preparation of 1- [ (6- (N-tert- 

butyloxycarbonyl)aminoiminomethyl)pyrid-2-yl] -3-methyl-5- [ (1- 
bromo-3 -f luorophenyl-4-yl ) aminocarbonyl] pyrazole . 

To a solution of 1- 1 (6-thiocarbonylamino)pyrid-2-yl] -3- 

methyl-5-f(i-bromo-3-fluorophenyl-4-yl)aminocarbonylJpyra2ole 
(1-09 g, 2.51 mmol) in 100 mL of acetone was added 12 mL (large 
excess) of methyl iodide. The resulting solution was stirred 
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at 60O C for 2 h and then was cooled and concentrated in vacuo. 
The residue was dissolved in methanol and then there was added 
ammonium acetate (8.3roLofal.5M solution in methanol, 12.5 
mmol) . The resulting mixture was stirred at 60^ C for 2 h and 
5 then was cooled and concentrated in vacuo to afford 1.0 g of 
the crude amidine. To 0.5 g (1.2 mmol) of this residue in 10 
mL of pyridine was added di- tert-butyl dicarbonate (0.52 g, 2.4 
mmol) and 4-dimethylaminopyridine (0.29 g, 2.4 mmol). This 
mixture was allowed to stir at room temperature for 18 h and 
10 then was concentrated in vacuo. The residue was dissolved in 
ethyl acetate, washed with water, 10% aq HCl and brine, dried 
(MgS04) and concentrated in vacuo. The residue was purified by 
flash chromatography (elution with 1:1 hexanes/ethyl acetate) 
to afford 0.15 g (24%) of the title compound. ^HNMR(CDCl3) ^' 
15 9.08 (broads, IH) , 8.22 (m, 3H) , 7.95 (d, IH) , 7.85 (t, IH) , 

7.25 (m, 2H), 6.53 (s, IH) , 2.33 (s, 3H) , 1.49 (s, 9H)ppm. ESI 
mass spectrum analysis m/z 516.9/518.9 |M+H)+. 

Peurt D. Preparation of 1- 1 (6- (N-tert- 

butyloxycarbonyl) aminoiminomethyl)pyrid-2-yl] -3-methyl-5- [3- 
f luoro- (2 • - thiomethoxy- [1, 1 ' ] -biphen-4- 
yl ) aminocarbonyl ] pyrazole . 

To a solution of 1- [ (6- (N-tert- 
butyloxycarbonyl ) aminoiminomethyl ) pyrid-2 -yl ] -3 ^methyl -5 - [ ( l- 
bromo-3-fluorophenyl-4-yl) aminocarbonyl) pyrazole (0.15 g, 0.29 
mmol) in 15 mL of benzene was added 2-thiomethoxyphenyl boronic 
acid (0.07 g, 0.42 mmol), tetrabutylammonium bromide (0.01 g, 
0.03 mmol), sodiiam carbonate (0.09 g, 0.85 mmol) and 0.80 mL of 
water. This mixture was degassed with a stream of nitrogen and 
then tetrakis triphenylphosphine palladium (0.06 g, 0.05 mmol) 
was added. The mixture was stirred at 80^ C for 24 h. The 
reaction was allowed to cool and then was diluted with ethyl 
acetate, washed with saturated aq sodium bicarbonate and brine, 
dried (MgS04) » filtered through celite and concentrated in 
vacuo to afford 0.157 g (95%) of the title compound. This 
material was sufficiently pure to be used without purification. 
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W(CDCl3) 5: 8.40 (t. IH) , 8.02 (broad s. 2H, . 7.60-7.20 
lOH), 6.56 (s, IH), 2.34 (s. 3H) . 2.33 (s. 3H) , 1.46 ,s. 
9H)pp«. ESI »ass spectrum analysis m/z (relative intensity) 
560.9 (M+H, ICQ). ^' 

5 

Part E. Preparation of l-[6-amidinopyrid-2-yl] -3-i„ethyl-5-r3- 
f luoro- (2 • -methylsulf onyl- [1. i • ] -biphen-4- 
yDaitiinocarbonylJpyrazole, trifluoroacetic acid salt. 

10 To a solution of 1- [ (6- (N-tert- 

butyloxycarbonyl) aminoiminomethyl ) pyrid-2 -yl J -3 -methyl-5- r 3 
f luoro- (2 • -thiometho3cy.(l. 1 • ] -biphen-4- 

yDandnocarbonylJpyrazole (0.157 g, 0.28 rmol) in 20 mL of 
methylene chloride was added 3-chloroperoxybenzoic acid (0 17 

15 g, 0.99„.ol,. The resulting fixture was stirred at roo^ 

temperature for 24 h and then was diluted with ethyl acetate 
washed with saturated aq sodium metabi sulfite, saturated aa ' 
sodxum bicarbonate and brine, dried (MgSO.) and concentratl in 

20 in 5 mL Of trifluoroacetic 

acxd and stxrred at 80O c for 20 min. The reaction was cooled 

^LcTir"''^ "^^^"^ ^^^^^ by prep 

HPLC (C18 reverse phase column, elution with a H^O/CHsOI 

gradient with 0.5% TFA) and lyophilized to afford 80 mg ,47%, 
25 "^^""^^ - ^hite powder. W(d6-DMSO)5: 10 52 

25 (s iH). 9.42 (broad s. 2H, , 9.08 (broad s, 2H) , 8.31 (t l„ 
• 3H,, 7.78-7.73 (m. 3H, , 7.42 (d, 1„, . 7.32 (d in " 

7^0^d.lH,, 6.89 (s.lH,, 2.89 (s. 3H,,2.33 (s. 3H, p^! ' 

ESI^mass spectrum analysis m/z(relative intensity) 493.9 (M.H, 

30 

Exangpltt 240 

1- (3-a»iao»ethylph«vl) -3-aethyl-5- ( (2-meth«cy-4- (N- 
««pholi«,,pi«^i,,^„j^^j^^^^^ trlfluoroacetate 

35 Part A: Preparation of l-(3-N-(benzyloxycarbonyl)aminophenyl)- 
3-methyl-5-((2-methoxy-4-(N- nopnenyl, 
morpholino)phenyl ) aminocarbonyl) pyrazole . 
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To a solution of l-{3-N-(ben2yloxycarbonyl)aminophenyl)- 
3«inethyl-pyrazole-5-carboxylic acid (183 mg, 0.5 nrniol) in DMF 
(10 mL) was added PyBrop (bromo-tris-pyrrolidino-phosphonium 
hexafluorophosphate, 280 mg,- 0.6 inmol) and the resulting 
solution was stirred at room temperature for 10 min. N,N- 
diisopropylethylamine (1 mL) was added and stirred for 
additional 10 min. To this solution was then added 2-methoxy- 
4-W-morpholine-aniline (125 mg, 0.6 mmol) and the resulting, 
mixture was stirred at 60^0 for 3 hours. After the mixture was 
cooled to room tenperature, to it was added DOWEX (50WX8-100 
ion-exchange resin, 0.5 g) and stirred for additional 0.5h. 
The mixture was filtered and the residue was washed with EtOAc 
(50 mL) . The filtrate was washed with brine (5 x 10 mL) , dried 
over MgS04, and purified by column chromatography with EtOAc to 
give the product (261 n^, 95%). iHNMR(CDCl3)8: 7.42-7.31 (m, 
lOH), 7.03 (s, IH), 6.94 (d, J = 8.8 Hz, IH) , 6.50 (d, J = 2.6 
Hz, IH), 6.42 (dd, J = 8.4 Hz, J = 2.6 Hz, IH) , 4.70 (s, IH) , 
4.41 (d, J = 3.9 Hz, 2H), 3.84 (t, J = 4.8 Hz, 4H) , 3.78 (s, 
3H), 3.09 (t, J = 4.8 Hz, 4H) , 2.35 (s, 3H)ppm. ESI mass 
spectrum analysis m/z (relative intensity) 556 (M+H, 100). 

Part B: Preparation of 1- (3-aminophenyl) -3-methyl-5- ( (2- 
methoxy-4 - (N-morpholino ) phenyl ) aminocarbonyl ) pyrazole 
trif luoroacetate . 



To 1- (3-N- (benzyloxycarbonyl) aminophenyl) - 3 -methyl -5- 
( (2-methoxy-4-(N-morpholino)phenyl)aminocarbonyl)pyrazole (100 
mg, 0.18 mmol) was added trifluoroacetic acid (5 mL) and the 
resulting_solution was refluxed for 4 hours. The solution was 
concentrated and purified on TLC plate with ethyl acetate to a 
viscous liquid (60 mg, 80%). lHNMR(CD30D) 5: 7.58 (s, IH) , 
7.53-7.48 (m, 3H) , 7.06 (s, IH) , 6.91 (d, J = 8.4 Hz, IH) , 6.63 
(d, J = 2.6 Hz, IH), 6.47 (dd, J = 8.8 Hz, J = 2.6 Hz, IH) , 
4.15 (s, 2H), 3.79 (t, J = 4.8 Hz, 4H) , 3.76 (s, 3H) , 3.09 (t, 
J = 4.8 Hz, 4H), 2.35 (s, 3H) ppm. ESI mass spectrum analysis 
m/z (relative intensity) 422 (M+H, 100). 
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Bxaaple 241 

1- (3-aaiiioiiietlqrlphMyi) -3.netliyl-5- [4 ■ - (3 --netlvl-5"-eato-3-- 
P(yrazolin-2--yl) -plioayl)ami2iocaj*oi«rllByrazole trifluoroacotato 

Part A: Preparation of 1- (3^- (benzyloxycarbonyDaminophenyl) - 
3 -inethyl-5- ( (4 ■ - (3 - -methyl-5 " -oxo-3 - -pyrazolin-2 • -yl) - 
phenyl ) aminocarbonyl ) -pyrazole . 

To a solution of 1- {3-JV- (benzyloxycarbonyl)aminophenyl) - 
3-inethyl-pyrazole-5-carbo3cylic acid (150 mg, 0.41 nmol) in EMF 
(5 mL) was added PyBrop (bromo-tris-pyrrolidino-phosphonium 
hexafluorophosphate, 233 mg, 0.5 inmol) and the resulting 
solution was stirred at room temperature for 10 min. To this 
solution was added N,N-dimethylpyridine (70 mg, 0.57 mmol) and 
stirred for an additional 10 min. 2- (4-aminophenyl) -3-methyl-3- 
pyrazolin-5-one (125 mg, 0.6 mmol) was added and the resulting 
mixture was stirred at 60oc for 24 hours. The mixture was 
diluted with EtOAc (100 mL) . washed with IN HCl (10 mL) and 
brine (5 x 10 mL) , dried over MgS04. and purified by column 
chromatography with EtOAc to afford the product (260 mg) . ESI 
mass spectrum analysis m/z (relative intensity) 537.2 (M+1 
100) . 

Part B: Preparation of l-(3-aminophenyl)-3-methyl-5-( (2'- 
methoxy-4 • - (N-morpholino)phenyl)aminocarbonyl)pyrazole 
trif luoroacetate . 



To 1- (3-N- (benzyloxycarbonyl)aminophenyl) -3-methyl-5- 
( (4 • - (3 • -methyl-5 " -oxo-3 " -pyrazolin-2 " -yl ) - 
30 phenyl) aminocarbonyl) -pyrazole (260 mg) was added 

trifluoroacetic acid (5 mL) and the resulting solution was 
refluxed for 2 hours. The solution was concentrated and 
purified on TLC plate with ethyl acetate to a viscous liquid 
(120 mg, 74.6% for two steps). 1hnmR(CD30D)6: 7.69 (d, J = 8.8 
Hz, 2H), 7.55 (7.55 (bs, IH) , 7.52-7.46 (m, 3H) , 7.35 (d, J= 
8.8 Hz, 2H), 6.87 (s, IH) , 5.57 (s, IH) . 4.14 (s, 2H) , 2.35 (s, 
3H), 2.21 9 (s, 3H)ppm. ESI mass spectrum' analysis m/z (relative 
intensity) 403.1 (M+H, 100). 
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EacaxDple 242 

1- [3- (aminomethyl) phenyl] -5- [ (2 " -methylsulf onyl- [1, 1 ■ 1 -blplien- 
4-yl)aminocarboi]yl] -3- (ittethylthio)pyrazole, tri£luoroac6tic 

acid salt 

Part A: Preparation of 1,1-di (methyl thio) ethylene. 

In a 2 L flask fitted with mechanical stirrer, condenser, 
under argon, methyl magnesium bromide (3.0 M in Et20, 84 mL, 
252 mmol) was diluted to 1.0 M in THF (168 mL) , keeping the pot 
temperature below 40**C. Carbon disulfide (22.6 mL, 376 mmol) 
in THF (23 mL) was added over 30 min. , and the reaction was 
maintained at 40^*0 for 135 min. Heat was removed and the 
reaction was cooled to -72**C. Lithium diisopropylamide (2.0 M 
in heptane, THF, and ethylbenzene, 126 mL, 252 mmol) was added 
over 35 min., keeping the internal temperature below -60**C. 
The resulting thick, dark orange-red paste was maintained near 
-60^*0 for 160 min. Dimethyl sulfate (48 mL, 504 mmol) was 
added over 45 min. , and the reaction was allowed to warm to 
room temperature over 70 min. The mechanical stirrer was 
turned off, and the reaction stood at room temperature for 17 
h. The resulting mixture was diluted with Etfi (300 mL) and 
poured into aq. sodium bicarbonate (20%, 500 mL) . An eurgon 
atmosphere was maintained for all manipulations. The layers 
were separated, and the organics were extracted with aq. sodiimi 
bicarbonate (25%, 200 mL) , dried over MgS04, filtered, and 
concentrated to about 100 mL. The resulting oil was distilled 
under vacuum (70''C head temperature, 10 Torr) to yield 25.37 g 
product contaminated with ethylbenzene, for an estimated yield 
of pure product (15.59 g, 52%). ^HNMR(CDCl3) 6: 5.24 (s, 2H) , 
2.36 (s, 6H)|^. 

Part B: Preparation of methyl 4, 4-di (methylthio) -2-oxo-but-3- 
enoate . 

A solution of 1, 1 • -di ( me thylthio) ethylene (19.73 g 
containing 9.95 g of compound, 83 mmol) in Etfi (125 mL) was 
cooled to -60**C under argon. Oxalyl chloride (5.6 mL, 64 mmol) 



265 



wo 9808269 



PCTA;S97/22895 



was added over 3 min., allowing the internal teir^jerature to 
reach -55»C.. The reaction was wanned to -IS'C over 20 min 
and dry methanol (20 inL, 494 mmol) was added over 2 min. The 
reaction continued to warm and stir at room temperature for 2 
5 h. The resulting mixture was diluted with Et,0 and filtered 
under argon to yield a yellow solid (8.28 g. 63%) 
'HNMR(CDC1,) & 6.84 (s. IH) , 3.87 (s, 3H) . 2.57 (s, 3H) . 2.55 
(s, 3H) ppm. 

10 Part C: Preparation of methyl l-(3-cyanophenyl)-3- 
(methylthio)pyra2ole-5-carbo5cylate . 

A mixture of methyl 4, 4-di (methylthio) -2-oxo-but-3-enoate 
(2.0 g, 9.7 mmol), triethylamine (1.5 mL. 10.7 mmol), and m- 
cyanophenylhydrazine hydrochloride (1.81 g, io.7 mmol) were 
combined in dry methanol (20 mL) and heated at reflux for 47 h 
The reaction was evaporated and chromatographed on silica gel 
(CH,C1, followed by 40% EtOAc / hexanes) to yield a partially 
purified intermediate (1.91 g) , which was redissolved in 
acetonitrile (85 mL) and refluxed 23 h. The crude reaction 
mixture was chromatographed on silica gel in CH,C1, to yield 
desired pyrazole (780 mg, 29%). ^HNMR(CDC1,) S: 7.78 (s IH) 
7.70 (m. 2H). 7.57 (m, IH) . 6.95 (s. IH) , 3.83 (s, 3H) 2.57 
(s, 3H)ppm. 
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Part D: Preparation of methyl 1- [3- (aminomethyl)phenyl] -3- 
(methylthio) pyrazole-5-carboxylate . 



To a solution of methyl 1- (3-cyanophenyl) -3- 
30 (inethylthio)pyrazole-5-carboxylate (777 mg, 2.8 mmol) in dry 
DMF (50 mL). CoCl, (39 mg, 0.30 mmol) and NaBH, (158 mg 4 2 
mmol) were added. The initial solution was emerald green, then 
turned darJc blac)c. After stirring for 2 h.. additional NaBH4 
(145 mg, 3.8 mmol) was added. After another 3 h.. additional 
35 CoCl, (330 mg, ,2.5 mmol) was added. The reaction continued 
stirring at room temperature for 17 h. Methanol (10 mL) was 
added and stirred 40 min. to quench the reaction. The reaction 
was concentrated to 30 mL and chromatographed on silica gel 
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(0%-100% EtOAc / hexanes followed by 10-30% MeOH / CHClj) to 
yield the desired product (198 mg, 25%). *HNMR{CDClj) 8: 7.41 
(m, 3H), 7.30 (d, IH, J = 7.3), 6.90 (s, IH) , 4.02 (bs, IH) , 
3.78 (s. 3H), 3.49 (s. 2H) , 2.54 (s, 3H)ppin. 

Part E: Preparation of methyl i-[3-{t- 

buto^carbonylaminomethyl) phenyl] -3- (methyl thio )pyra2ole-5- 
carboxylate. 



Di-t-butyl dicarbonate (184 mg, 0.84 ramol) was added to a 
suspension of methyl l-[3-(aminomethyl)phenyl]-3- 
(methylthio)pyrazole-5-carboxylate (195 mg. 0.70 mmol) in dry 
THF (8 mL) . After stirring 3 h. , additional THF (5 mL) was 
added to aid solubility. The reaction was stirred an 
15 additional 16 h. , and additional di-t-butyl dicarbonate (54 mg, 
0.25 mmol) was added. After another 5 h. , triethylamine (100 
|1L, 0.72 mmol) was added and stirred 2 h. The reaction was 
diluted with EtOAc and extracted twice with H,0. The aqueous 
were combined and extracted with EtOAc'. The organics were 
combined, dried over Na^SO,, filtered, evaporated, and 
chromatographed on silica gel (30% EtOAc) to yield the desired 
product (228 rag, 86%). *HNMR(CDCl3)5: 7.37 (m, 4H) , 6.91 (s, 
IH), 4.87 (bs, IH), 4.38 (d, 2H, J = 5.8), 3.79 (s, 3H) , 2.56 
(s, 3H), 1.46 (s, 9H)ppm. 



Part F: Preparation of l-t3-(t- 
butoxycarbonylaminomethyl)phenyl] -3- (methylthio)pyrazole-5- 
carboxylic acid. 

To a solution of methyl l-{3-(t- 
butoxycarbonylaminomethyDphenyl] -3- (methyl thio) pyrazole-5- 
carboxylate (50 mg, 0.13 mmol) in THF (2 mL) was added aq. LiOH 
(1.0 M, 160 ^L, 0.16 mmol). The resulting solution was stirred 
for 19 h. Additional LiOH (30 ^L, 0.03 mmol) was added and 
stirred for 3 h. The reaction was partitioned between H,0 and 
EtjO / EtOAc. The aqueous extracts were neutralized with HCl 
(0.1 M, 1.0 mL) and ice. This aqueous solution was extracted 
once with Et,0 / EtOAc. Additional HCl (0.1 M, 0.5 mL) was 
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added and further extracted with Et,0 / EtOAc. A final pH of 
3.5 was reached with additional HCl (0.1 m. 0.4 mL) . This was 
extracted again with EtOAc. The organic extracts after 
acidification were combined, dried over MgSO,. filtered, and 
evaporated to yield the desired product (54 mg, 100%) 
'HNMR(CDC1,)5: 7.33 (x„, 4H) , 6.97 (s, IH) , 4.35 (bd, 2H J - 
4.4), 4.27 (bs, IH), 2.55 (s, 3H) , 1.45 (s. 9H)pp«,. 

Part G: Preparation of l-[3-(t- 

butoxycarbonylaminomethyDphenylJ -5- [ {2 • -methylsulf onyl- [l i • ] - 
biphen-4-yl) aminocarbonyl J -3- (methylthio)pyra2ole. 

DMF (3 or 4 drops) was added to a mixture of l-[3-(t- 
butoxycarbonylaminomethyDphenyl] -3- (methylthio)pyrazole-5- 
carboxylic acid (94 mg, 0.26 mmol) and oxalyl chloride (35 UL 
0.40 mmol) in dry CH^ci, (3 mL) . The resulting solution was 
starred for 55 min. and evaporated. After a few min. under 
hxgh vacuum, the compound was redissolved in CH,C1, (3 mL) , and 
4-amino-2'-methylsulfonyl-[l,l']-biphenyl hydrochloride (85 mg 
0.30 mmol) and 4-dimethylaminopyridine (85 mg, 0.70 mmol) were' 
added and stirred 20 h. The reaction was diluted with H2O and 
extracted twice with EtOAc. The combined organics were 
extracted with aq. NaHCO, followed by aq. HCl (0.1 M. cooled 
with ice) . solid NaCl was added to aid separation. The 
organic layer was removed, and the aqueous solution was 
extracted an additional 2 times with EtOAc. The organic 
extracts were combined, dried over Na,SO,. filtered, and 
evaporated. The crude product was chromatographed on silica 
gel (50% EtOAc / hexanes ) to yield the desired product (65 mg, 
43%). ESI mass spectrym analysis m/z =615 (M+Na)*. 

Part H : Preparation of 1- [3- (aminomethyl ) phenyl ] -5- t (2 ' - 
methylsulf onyl- [1. i • j -biphen-4-yl) aminocarbonyl J -3 - 
(methylthiOpyrazole, trifluoroacetic acid salt. 
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1- f 3- ( t-Butoxycarbonylaminomethyl ) phenyl ] -5- [ (2 • - 
methylsulfonyl- (1, 1 ■ ] -biphen-4-yl) aminocarbonyl] -3- 
(inethylthio)pyra2ole (65 mg, 0.11 mmol) was dissolved in CH^Cl, 
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(3 inL) and TFA (1 mL) and stirred 17 h. The reaction was 
evaporated and purified by prep. HPLC (10-90% MeCN / H^O / 0.5% 
TFA) to yield the desired product (37 mg, 55%). ^H^JMR(DMS0)6: 
10.78 (s, IH), 8.21 (bs, 2H), 8.08 (d, IH, J = 7.7), 7.70 (m, 
5H), 7.45 (m, 6H) , 7.16 (s, -IH) , 4.13 (bd, 2H, J = 4.8), 2.84 
(s, 3H) , 2.57 (s, 3H)ppm. ESI mass spectrum analysis m/z = 493 
(M+H, 100) . 

Exaiqple 243 

1- ( 3 -> ain1 nnme tlyl-4 - f luorqphenyl ) -3 - trif luoromethyl-S- 1 (3- 
£luoro-2 ' -*iiiatbylsul£oiiyl- [1, 1 ' 1 -biplien-4-yl) aminocarboi^l J - 
pyrazole, trlfluoroacetlc add salt 

Part A: Preparation of 1- {3-cyano-4-f luorophenyl) -3- 
trifluoromethyl- 5 -methyl pyrazole. 

To a mixture of 3-cyano-4-fluorophenylhydrazine tin 
chloride (10 g, 26.6 mmol) in acetic acid(150 mL) was added 
l*l,l-trifluoro-2,4-penpanedione (4.09 g, 26.6 mmol). The 
reaction mixture was brought to reflux overnight. Acetic acid 
was removed on rotary evaporator under reduced pressure. 
Residue was partitioned between ethyl acetate (200 mL) and 
water (150 mL) , Organic phase was separated and washed with 
water (3 x 100 mL) , dried over sodium sulfate; filtered, 
concentrated and subjected to silica-gel flash 
chromatography (ethyl acetate :hexane, 1:10) to afford l-(3- 
cyano-4-f luorophenyl) -3-trif luoromethyl-5-methyl pyrazole (4 . 0 
g) . CI mass spectrum m/z (rel. intensity) 270 (M+H, 100). 

Part B: Preparation of 1- (3-cyano-4-f luorophenyl) -3- 
tri f luorome thyl - 5 --bromome thy 1 pyrazol e . 

To a solution of 1- (3 -cyano-4-f luorophenyl) -3 - 
trifluoromethyl-5-methyl pyrazole (4.0 g, 14.87 mmol) in carbon 
tetrachloride (50 mL) was added NBS(2.65 g, 14.87 mmol) and 
benzoyl peroxide (0.3 6 g, 1.48 mmol). The reaction mixture was 
brought to reflux overnight. Solvent was removed on rotary 
evaporator under reduced pressure. Residue was partitioned 
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between ethyl acetate(80 mL) and sodium bicarbonate (sat. 80 
n>L) . Organic phase was separated and washed with water (60 mL) - 
dried over sodium sulfate; filtered, concentrated and subjected 
to silica-gel flash chromatography (ethyl acetate : hexane 
5 1:10) to afford 1" (3-cyano-4-f luorophenyl) -3-trifluoromethyl.5- 
bromomethyl pyrazole(2.5 g) . CI mass spectrum m/z (rel. 
intensity) 348 (M+H, 100). 

Part C: Preparation of 1- (3-cyano-4-fluorophenyl) -3- 
10 trifluoromethyl-5-hydroxymethyl pyrazole. 

To a solution of 1- {3-cyano-4-fluorophenyl) -3- 
trifluoromethyl-5-bromomethyl pyrazole (2. 5 g, 7.18 mmol) in 
UMSO (40 mL) was added copper(I) oxide(2.16 g. 15.08 mmol) and 
15 water (12 mL) . The reaction mixture was stirred at 60 "c for 2 
hours then cooled to RT and stirred at rt overnight. The next 
day, the mixture was filtered through celite, filter pad was 
washed with ethyl acetate (20 mL) the filtrate was partitioned 
between ethyl acetate (50 mL) and water (50 mL) ; organic phase 
was separated and washed with water (3 x 30 mL) ; dried over 
sodium sulfate; filtered, concentrated, flash chromatography 
(ethyl acetate : hexane, 1.-6) to afford 1- (3-cyano-4- 
f luorophenyl) -3-trif luoromethyl-5-hydroxymethyl pyrazole (1 . 7 
g). CI mass spectrum m/z (rel. intensity) 286 (M+H, 100). 

Part D: Preparation of 1- (3 -cyano-4-f luorophenyl) -3- 
trif luoromethyl-5-hydroxycarbonylmethyl pyrazole . 

To a solution of 1- (3 -cyano-4-f luorophenyl) -3- 
30 trifluoromethyl-5-hydroxymethyl pyrazoled.S g, 5.26 mmol) in 
acetonitrile(30 mL) was added NalO, ,2.65 g, 11.05 mmol), 
catalytic amount of RuClj and water(30 mL) at 0 °c. The 
reaction mixture was stirred at 0 to RT overnight. 
Acetonitrile was removed on rotary evaporator under reduced 
35 pressure. The residue was partitioned between athylacetate(60 
n^.) and HCl{io%, 25 mL) . Organic phase was separated and dried 
over sodium sulfate, filtered and concentrated to give l-(3- 
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cyano-4 - f luorophenyl ) -3 - trif luoromethyl- 5-hydroxycarbonylmethyl 
pyrazole{1.4 g) . ESI mass spectrum m/z (rel. intensity) 298 
(M-H, 100) . 

Part E l-(3-cyano-4-f luorophenyl) -3-trifluoromethyl-5~[ (2'- 
methylsulf onyl- [1,1'] -biphen-4 -yl ) aminocarbonyl ] -pyrazole . 

To a solution of 1- (3-cyano-4-f luorophenyl) -3- 
trifluoromethyl-5-hydroxycarbonylmethyl pyrazole (0.20 0.67 
mmol) in methylene chloride (20 mL) was added ClCOCOCl (0.84 g, 
6.7 mmol) and a drop of DMF. The reaction mixture was stirred 
at RT overnight. Methylene chloride and excess ClCOCOCl was 
removed on rotary evaporator. The residue was redissolved in 
methylene chloride (20 mL) and to the solution was added 2'- 
methylsulfonyl-[l,l']-3-fluoro-4-amino-biphenyl (0.20 g, 0.67 
mmol) and DMAP (0.25 g, 2.01 mmol) . The mixture was stirred at 
RT overnight. The next day, mehtylene chloride was removed on 
rotary evaporator under reduced pressure. The residue was 
partitioned between ethyl acetate(30 mL) and Hcl(10%, 20 mL) . 
Organic phase was separated and washed with water (2 x 20 mL) , 
dried over sodium sulfate, filtered and concentrated to leave 
1 - ( 3 -cyano - 4 - f luorophenyl ) - 3 - tr i f luor ome thyl - 5 - [ ( 2 ' - 
methylsulf onyl- tl, 1 ' ] -biphen-4-'yl ) aminocarbonyl] -pyrazole (0 . 32 
g) . ESI mass spectrum m/z (rel. intensity) 569 (M+Na, 100). 

Part F 1- (3-aminomethyl-4-fluorophenyl) -3-trifluoromethyl-5- 
[ (3-f luoro-2 ' -methylsulf onyl- [1, 1 ' ] -biphen-4-yl) aminocarbonyl] - 
pyrazole Trif luoroacetic acid salt. 

To a solution of 1- (3-cyano-4-f luorophenyl) -3- 
trif luoromethyl-5- 1 (3-f luoro-2 ' -methylsulf onyl- [1, 1 ' ] -biphen-4- 
yl) aminocarbonyl] -pyrazole (50 mg) in etlianol(20 mL) was added 
palladium (10% on activated carbon, 40 mg) . The mixture was 
hydrogenated at 45 psi overnight. The next day, the reaction 
mixture was filtered through celite, filtrate was concentrated 
and the residue was purified on HPLC(RP gradient) to give l-(3- 
aminomethyl-4-f luorophenyl) -3-trif luoromethyl-5- [ (2 ' - 
methylsulf onyl- (1, 1 ' ] -biphen - 4 -yl) aminocarbonyl] -pyrazole ( 40 
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mg) as Trifluoroacetic acid salt. ESI mass spectrum 2 (rel 
intensity) 551 (m+H, 100) . 
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Example 244 

. Etlvl 1- 13- (amiaooiethyl) -phei^l] -5- [3-f luoro-2 • -methylsulf oiyl- 
[1, 1 • J -biplim-4-yl) aminocarboayl]pyrazole-3-carb«?ylato, 
trlfluoroacetic acid salt. 

Part A. Preparation of ethyl 4- (2-furyl) -2. 4-dioxobutanoate. 

To a solution of sodium ethoxide (75 mL of a 21% solution 
xn ethanol, 0.20 mol) in 300 mL of ethanol was added a mixture 
of 2-acetylfuran (20.0 g, 0.18 mol) and diethyloxalate (26.5 g 
0.18 mol) in 200 mL of tetrahydrofuran over 30 min The 
resulting mixture was allowed to stir at room temperature for 
18 h. The reaction mixture was filtered and the solids were 
washed with ether. The solids were dissolved in water and 
acidified with 10% HCl. The aqueous was extracted with ethyl 
acetate and the ethyl acetate layer was washed with brine, 
dried (MgS04) and concentrated in vacuo to afford 21.9 g ('57%) 
of the title compound. 'HNMRCCDCljjS: 7.68 (d, IH) . 7.35 (d, 
IH), 6.93 (s, IH). 6.62 (dd. IH) , 4.39 (q, 2H) . 1.40 (t. 
3H}ppm. 

Part B. Preparation of ethyl l-I (3-cyano)phenyl]-5-[fur-2- 
yl J Pyrazole-3 -carboxylate . 

To a solution of ethyl 4- (2-furyl) -2, 4-dioxobutanoate 
(3.00 g. 14.3 mmol) in 50 mL of absolute ethanol was added 3- 
hydrazinobenzonitrile (2.09 g. 15.7 mmol) and p- toluenesulfonic 
acid (2.45 g, 14.3 mmol) . This mixture was stirred at 8O0 c 
for 2 h. The reaction was concentrated in vacuo and the 
residue was taken up in ethyl acetate, filtered through a pad 
of silica gel and concentrated in vacuo. The residue was 
recrystallized from hexanes to afford 3.1 g (70%) of the title 
conpound. W«nx:i3) & 7.80-7.70 (m, 4H) . 7.58 (t. IH) , 7.42 
(d. IH). 7.16 (s, IH). 6.42 (dd. IH) . 6.24 (d. IH) . 4.45 (q. 
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2H) , 1.42 (t, 3H)ppm. ESI mass spectrum analysis m/z 308.1 
{M+H) + . 

Part C. Preparation of ethyl 1~ [ (3-cycino) phenyl] -5- 
lcarboxy]pyrazole-3-carboxylate. 

To a solution of ethyl 1- [ (3-cyano)phenyl] -5- [fur-2- 
yl]py^a2ole-3•-carbo;Qrlate ( 1.00 g, 3.25 ramol) in 50 inL of a 
2:3:2 mixture of acetonitrile / water / carbon tetrachloride 
was added sodium* per iodate (3.13 g, 14.64 mmol) and ruthenium 
trichloride hydrate (0.015 g, 0.071 ramol). The mixture was 
stirred at room tenperature for 1 h and then was concentrated 
in vacuo. The residue was dissolved in ethyl acetate, washed 
with brine, dried (MgS04) and concentrated in vacuo. The 
residue was triturated with ether to afford 0.9 g (96%) of the 
title compound. ^HNMRCEMSO-dg) 5: 8.15 (m, IH) , 7.99 (m, IH) , 
7.91 (m, IH), 7.87 (t, IH) , 7.38 (s, IH) , 4.30 (q, 2H) , 1.27 
(t, 3H)ppm. ESI mass spectrum analysis: {AP+) m/z 286.1 
(M+H) + . 

Part D. Preparation of ethyl 1- (3-cyanophenyl) -5- [ (3-f luoro- 
2 • -methylsulfonyl- [1,1'] -biphen-4-yl) aminocarbonylJpyrazole-S- 
carboxylate. 

To a solution ethyl 1- [ (3-cyano)phenyl] -5- 
[carboxy]pyrazole-3-carboxylate { 0.49 g, 1.72 mmol) in 10 mL 
of benzene was added oxalyl chloride (0.22 mL, 2.58 mmol) and 
about 3 drops of dime thy Iformamide. This solution -was allowed 
to stir at room teitperature for 6 h and then was concentrated 
in vacuo. The residue was dissolved in methylene chloride and 
then there was added (3-f luoro-2 • -methylsulfonyl- [1, 1 • ] -biphen- 
4-yl)amine (0.52 g, 1.72 mmol) and 4-dimethylaminopyridine 
(0.63 g, 5.17 mmol). The resulting mixture was stirred at room 
ten5)erature for 18 h. The reaction was diluted with ethyl 
acetate, washed with 10% aq HCl, saturated aq sodium 
bicarbonate and brine, dried (MgS04) and concentrated in vacuo. 
The residue was purified by flash chromatography (elution with 
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2:1 hexanes/ethyl acetate) to afford the 0.70 g (76%) of the 
title compound. 'hnmR(CDC13)& 8.32 (t, IH) . 8.22 (dd. IH) , 
8.07 (broad d, IH) . 7.87 (m, IH) , 7.79 (m, 2H) . 7.70-7.58 (m 
3H), 7.45 (s, IH). 7.36 (m. 2H) , 7.20 (d, IH) , 4.49 (q. 2H) . ' 
2.73 (s, 3H), 1.45 (t. 3H)ppm. ESI mass spectrum analysis m/z 
533.2 (M+H) + . 

Part E. Preparation of ethyl l-t3-(aminomethyl)phenylJ -S-t (3_ 
f luoro-2 • -methylsulf onyl- [1, 1 • ] -biphen-4- 

yl)aminocarbonyl]pyrazole-3-carboxylate. trifluoroacetic acid 
salt. 

To a solution of ethyl 1- [ (3-cyano)phenyl] -5- [ (3-f Wo) - 
(2 • -methylsulfonyl- [1, 1 • ) -biphen-4-yl)aininocarbonyl}pyrazole-3- 
carboxylate (0.20 g. 0.38 mmol) in 100 mL of absolute ethanol 
was added 2 mL of trifluoroacetic acid and 50 mg of 10% 
palladium on carbon catalyst. This mixture was stirred under 
50 psi of hydrogen on a Parr apparatus for 24 h. The mixture 
was filtered through a pad of celite and concentrated in vacuo 
The residue was purified by prep HPLC (C18 reverse phase 
column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 
lyophilized to afford 130 mg (53%) of the title compound as a 
white powder. ^HNMR(DMSO-d,) 8: 9.76 (s, IH) , 8.64 (broads. 
3H). 7.94 (d. IH). 7.67 (m, IH) . 7.50-7.37 (m, 5H) . 7.28 (m 
2H). 7.12 (d, IH). 7.05 (dd. IH) , 6.94 (d. IH) , 4.21 (q. 2H) 
3.88 (broad s, 2H) . 2.51 (s. 3H) , 1.19 (t. 3H)ppm. ESI mass 
spectrum analysis m/z 537.2 (M+H)+. 



1- C3- (aiidBc»otliyl)phei«rlJ -5- ( (3-f luoro-2 • -metl^lsulfonyl- 
tl, 1 • 1 -birAm-4-yl) aiiilBocarbciiqrl]Ryrazole-3-caib««ylic acid, 
trifluoroacetic acid salt. 

To a solution of ethyl l-f3-(aminomethyl)-phenyl]-5-[{3- 
35 f luoro-2 ' -methylsulfonyl- [1, 1 ' J -biphen-4- 

yl)aminocarbonyl]pyra2ole-3-carboxylate, trifluoroacetic acid 
salt (0.03 g, 0.05 mmol) in 5 mL of 1:1 ethanol/water was added 
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potassium hydroxide (0.013 g, 0-23 inmol) . This mixture was 
stirred at room temperature for 3 h and then was acidified by 
the addition of several drops of trif luoroacetic acid. The 
reaction was concentrated in vacuo and the residue was purified 
by prep HPLC (CIS reverse phase column, elution with a 
H2O/CH3CN gradient with 0.5% TFA) and lyophilized to afford 15 
mg (52%) of the title coit^und as a white powder. ^HNMR(DMSO- 
dg) 5: 10.60 (s, IH), 8.19 (broad s, 3H) , 8.06 (d, IH) , 7.75 (m, 
IH), 7.69-7.51 (m, 5H) , 7.50 (m, 2H) , 7.39 (d, IH) , 7.34 (dd, 
IH), 7.21 (d, IH), 4.11 (broads, 2H) , 2.90 (s, 3H)ppm. ESI 
mass spectrum analysis m/z 509.2 (M+H)+. 

Exaiople 246 

1- [3- ( am i no m e thyl ) phenyl ] -3- [aminocarbonyl] -5- [3-f luoro- (2 • - 
methylsulf onyl- [1^1'] -biphen-4-yl) aminocarbonyl Ipyrazole, 
trifluoroacotlc acid salt. 

Pcurt A. Preparation of ethyl 1- [3- (N- (tert- 
buty loxycarbonyl ) aminome thyl ) -phenyl ] - 5 - [ 3 - f luoro- ( 2 • - 
methylsulfonyl- [1, 1 • ] -biphen-4-yl) aminocarbonyl ]pyrazole-3- 
csurboxylate . 

To a solution of ethyl 1- [3- (aminomethyl) -phenyl] -5-[3- 
f luoro- (2 • -methylsulfonyl- [1, 1 • ] -biphen-4- 

yl)aminoc2urbonyl]pyra2ole-3-carboxylate from Example 244 (0.26 
g, 0.40 mmol) in 10 mL of methylene chloride was added di-tert- 
butyl dicarbonate (0.09 g, 0.40 mmol) and 4- 
dimethylaminopyridine (0.15 g, 1.20 mmol). The resulting 
mixture was allowed to stir at room temperature for 18 h. The 
reaction was diluted with ethyl acetate and then was washed 
with 10% aq HCl, sat'd aq sodium bicarbonate and brine, dried 
(MgS04) and concentrated in vacuo. The residue was purified by 
flash chromatography (elution with 2:1 hexanes/ethyl acetate) 
to afford the 0.24 g (80%) of the title conpound. 
^HNMR(CDCl3)5: 8.28 (t, IH) , 8.14 (d, IH) , 7.89 (broad s, IH) , 
7.56 (m, 2H), 7.45-7.35 (m, 4H) , 7.30-7.20 (m, 3H) , 7.11 (d, 
IH), 4.86 (broads, IH) , 4.40 (q, 2H) , 4.33 (m, 2H) , 2.65 (s. 
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3H), 1.40 (t, 3H), 1.37 (s, 9H)ppm. ESI (-ve) mass spectrum 
analysis m/z (relative intensity) m/z 635.2 (M-H, 100). 

Part B. Preparation of l-[3- (aminomethyl) -phenyl] -3- 
5 Caminocarbonyl] -5- f 3-f luoro. (2 • -methylsulf onyl- f l, i • j -biphen-4- 
yl)aminocarbonyl]pyra2ole. trifluoroacetic acid salt. 

To a solution of ethyl l-r3-(N- (tert- 
butyloxycarbonyl ) aminomethyl ) -phenyl ] -5- [ 3 -f luoro- (2 • - 
10 methylsulfonyl- (1, 1 • ] -biphenyl-4-yl)aminocarbonyl]pyra2ole-3- 
carboxylate (0.24 g, 0.38 mmol) in 20 mL of 1:1 tetrahydrofuran 
/ water was added potassium hydroxide (0.08 g, 1.5 mmol). The 
resulting mixture was stirred at 60° C for 1 h and then was 
cooled and concentrated in vacuo. The residue was diluted with 
15 water and extracted with 1:1 hexane/ethyl acetate. The 

organics were discarded. The aqueous layer was acidified with 
aq HCl and extracted with ethyl acetate. The extracts were 
washed with brine, dried (MgS04) and concentrated in vacuo. 
The residue was dissolved in 10 mL of acetonitrile, cooled to 
0" C and then there was added triethylamine (0.10 mL, 0 71 
nnnol) and iso-butyl chlorofonnate (0.067 mL, 0.52 mmol) This 
naxture was allowed to stir for 30 min and then there was added 
ammonia (0.95 mL of a 2M solution in methanol. 1.88 mmol) and 
the reaction was allowed to stir with warming to room 
!5 temperature for 18 h. The reaction mixture was diluted with 
ethyl acetate and then was washed with 10% aq HCl. sat'd aq 
sodium bicarbonate and brine, dried {MgS04) and concentrated in 
vacuo. The residue was dissolved in 5 mL of trifluoroacetic 
acxd and stirred at room temperature for 2 h and then was 
concentrated in vacuo. The residue was purified by prep HPLC 
(C18 reverse phase column, elution with a H2O/CH3CN gradient 
with 0.5% TFA) and lyophilized to afford 115 mg (40%) of the 
title compound as a white powder. 'HNMR(DMSO-dj)8: 9.53 (g, ih) , 
8.78 (broad s. 3H) . 8.04 (d, IH) . 7.86 (m. IH) , 7.64 (s, IH) 
7.52 (m. IH), 7.42 (m. 2H) . 7.37 (m. 3H) . 7.20 (d. IH) , 7 I7' 
(m. 2H). 7.04 (d. IH) , 6.15 (broads. IH) , 3.99 (broads 2H) 
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2,60 (s, 3H)ppn. ESI (+ve) mass spectrum analysis m/z (relative 
intensity) (ESI) m/z 508.2 (M+H, 100). 

Example 247 

Ethyl 1- [3- (nmincanethyl) -^phenyl] -3-trif luoromethyl-5- [ (3- 
£luoro-2 ' -metfaylsulf cnxyl- [1, 1 ' I -bix>lien-4- 
yl)aminocarboayl]p3rrazole-4-carbo3vlate, trifluoroacetic acid 

salt. 

Part A. Preparation of N-(3-cyanophenyl) - 
trifluoroacetohydrazonoyl bromide. 

To a solution of 3-hydrazinobenzonitrile HCl salt (1.3 g, 
7.66 mmol) in 20 mL of absolute ethanol was added 
trifluoroacetaldehyde ethyl hemiacetal (1.33 g, 9.19 mmol). 
The resulting mixture was allowed to stir at 80° C for 18 h and 
then the reaction was cooled and concentrated in vacuo. The 
residue was dissolved in 10 mL of dimethyl formamide and then 
there was added N-bromosuccinimide (1.36 g, 7.66 mmol). The 
solution was allowed to stir at room temperature for 18h. The 
reaction was diluted with ethyl acetate, washed with water, 
sat'd aq sodium bicarbonate and brine, dried (MgS04) and 
concentrated in vacuo to yield 2.1 g (95%) of the title 
compound which was sufficiently pure to be used without 
purification. ^HNMR(CDCl3)6: 8.16 (broad s, IH) , 7.47-7.30 (m, 
4H)ppm. 

Part B. Preparation of ethyl 3- (2-furyl) -3-oxopropanoate. 

To a suspension of hexane-washed sodium hydride (3.5 g of 
60% dispersion in mineral oil, 90.8 mmol) in 200 mL of 
tetrahydrofuran was added diethyl carbonate (10.7 g, 90.8 mmol) 
and 2-acetylfuran (5.0 g, 45.4 mmol). The resulting mixture 
was stirred at 70** C for Ih and then was cooled to room 
temperature and quenched by the slow addition of 10% aq HCl. 
The tetrahydrofuran was removed in vacuo and the aqueous was 
extracted with ethyl acetate. The organics were washed with 
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water and brine, dried {MgS04) and concentrated in vacuo to 
yield 6.9 g (83%) of the title coinpound which was sufficiently 
pure to be used without purification. ^HNMRCCDCljjS: 7.61 (t 
IH). 7.27 (dd, IH), 6.57 (dd. IH) , 4.20 (q, 2H) , 3.84 (s. 2H) 
1.25 (t. 3H)ppm. * ' ^«), 



10 



20 



30 



Part C . Preparation of ethyl 1 - [ ( 3 -cyano ) phenyl ] -3 - 
trifluoromethyl-5-Ifuryl-2-yl]pyrazole-4-carboxylate. 



To a solution of ethyl 3- (2-furyl) -3-oxopropanoate (i 87 
g, 10.26 nnnol) in 20 mL of absolute ethanol was added sodium 
ethoxide {2.6 mL of a 21% solution in ethanol. 6.84 mmol) . 
Then there was added i\r-(3-cyanophenyl) - 
trifluoroacetohydrazonoyl bromide (l.o g, 3.42 mmol) in 
15 absolute ethanol. The resulting mixture was stirred at room 
temperature for 3 h and then was diluted with ether. The 
layers were separated and the organics were washed with water 
sat'd sodium carbonate and brine, dried (MgS04) and 
concentrated in vacuo. The residue was purified by flash 
chromatography (elution with 4:1 hexanes/ethyl acetate) to 
afford 0.80 g (63%) of the title compound. ^HNMR (CDCl, ) & 7.71 
(m. IH), 7.60 (m, IH) , 7.53 (m, 2H) , 7.44 (d, IH) . 6.95 (d 
IH), 6.55 (dd, IH). 4.33 (q, 2H) , 1.32 (t. 3H)ppm. 

25 Part D. Preparation of ethyl 1- [ {3-cyano)phenyl] -3- 
trif luoromethyl-5- [carboxy]pyrazole-4-carboxylate . 

To a solution of ethyl 1- [ (3-cyano)phenylJ -3- 

trifluoromethyl-5-(furyl-2-ylJpyra2ole-4-carboxylate (0.75 g, 
2.0 mmol) in 30 mL of a 2:3:2 mixture of 

acetonitrile/water/carbon tetrachloride was added sodium 
periodate (1.92 g, 9.0 mmol) and ruthenium trichloride hydrate 
(0.008 g, 0.04 mmol). The mixture was stirred at room 
temperature for 18 h and then was concentrated in ^racuo. The 
residue was dissolved in ethyl acetate, washed with brine, 
drxed (MgS04) and concentrated in vacuo. This residue was 
dissolved in 1:1 hexanes/ethyl acetate and extracted with sat'd 



35 
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aq sodium carbonate. The aqueous layer was acidified with HCl 
and then was extracted with ethyl acetate. These ethyl acetate 
extracts were washed with brine, dried (MgS04) and concentrated 
in vacuo to afford 0.40 g (56%) of the title conpound which was 
sufficiently pure to be used without purification. 
^HNMR(CDCl3)6: 7.82 (m, IH) , 7.71 (d, IH) , 7.64 (m, 2H) , 4.55 
(q, 2H), 1.47 (t, 3H)ppin. ESI (-ve) mass spectrum analysis m/z 
(relative intensity) 352.1 (M-H, ICQ). 

Part E. Preparation of ethyl l-[ (3-cyano)phenyl]-3- 

trif luoromethyl-S- [ (3-f luoro-2 ' -methylsulf onyl- [1,1'] -biphen-4- 

yl ) aminocarbonyl ] pyrazole-4 -carboxylate . 

To a solution of ethyl 1- ( {3-cyano)phenyl] -3- 
trifluoromethyl-5- [carboxy)pyrazole-4-carboxylate ( 0.33 g, 
0.93 mmol) in 10 mL of methylene chloride was added oxalyl 
chloride (0.12 mL, 1.4 mmol) and about 3 drops of 
dimethyl formamide. This solution was allowed to stir at room 
temperature for 6 h and then was concentrated in vacuo. The 
residue, was dissolved in methylene chloride and then there was 
added 4-dimethylaminopyridine (0.34 g, 2.79 mmol) and (2- 
f luoro-2 • -methylsulf onyl- [1,1'] -biphen-4 -yl ) amine hydrochloride 
(0.28 g, 0.93 mmol). The resulting mixture was stirred at room 
t€n5)erature for 18 h. The reaction was diluted with ethyl 
acetate, washed with 10% aq HCl, sat'd aq sodium bicarbonate 
and brine, dried (MgS04) and concentrated in vacuo. The 
residue was purified by flash chromatography (elution with 2:1 
hexanes/ethyl acetate) to afford the 0.25 g (45%) of the title 
confound. ^HNMR(CDCl3)6: 11.27 (s, IH) , 8.29 (t, IH) , 8.21 (d, 
IH), 7.79 (m, 2H), 7.67-7.52 (m, 4H) , 7.40-7.30 (m, 2H) , 7.18 
(d, IH), 4.51 (q, 2H), 2.73 (s, 3H) , 1.45 (t, 3H)ppm. ESI (+ve) 
mass spectrum analysis m/z (relative intensity) 623.1 (M+Na, 
100). 

Part F. Preparation of ethyl 1- [3- (aminomethyl) -phenyl] -3- 
trif luoromethyl-5- [ (3-f luoro-2 ' -methyl sulfonyl- [1,1"] -biphen-4- 
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10 



.yl)aminocarbonyl]pyra2ole-4-ceu:boxylate, trifluoroacetic acid 
salt. 

To a solution of ethyl 1- [ (3-cyano) phenyl] -3- 
trif luoromethyl-5- [ (3-f luoro-2 • -methylsulf onyl- (1 . i • ] -biphen-4- 
yl)a«dnocarbonyl]pyra2ole-4-carboxylate (0.13 g, 0.22 mmol) in 
20 inL of absolute ethanol was added cone. HCl (0.018 mL o 22 
mmol) and 20 mg of 10% palladium on carbon catalyst This 
mixture was stirred under 1 atm of hydrogen for 18h The 
mixture was filtered through a pad of celite and concentrated 
an vacuo. The residue was purified by prep HPLC (C18 reverse 
Phase column, elution with a H2O/CH3CN gradient with 0.5% TFA) 
and lyophilized to afford 35 mg (21%) of the title compound as 
a white powder. ^HNMR(DMS0-de)5: 11.22 (s, IH) , 8.21 (broad s 
3H), 8.06 (dd, IH), 7.87 (t, IH) , 7.80-7.40 (m. 6H) , 7.38 (m ' 
2H), 7.22 (dd. IH). 4.26 (q, 2H) , 4.13 (broad q, 2H) , 2 91 (s ' 
3H), 1.14 (t, 3H)Epm. ESI Cve) mass spectrum analysis m/z 
(relative intensity) (AP+) 605.2 (M+H. 100). 

Exanple 248 

1- £3- (aiDi««ethyl)phenylJ -5- [ (3-f luoro-2 • -aetl^lsulfoivl- 
II, 1 • 1 -biphea-4-yl)aminocarboivll -3- (iiiethylthlo)pyrazolo, 
trifluoroacetlc acid salt 

> Part A: Preparation of l-{3-(t- 

butoxycarbonylaminomethyl) phenyl] -5- [ (3-f luoro-2 • - 
methylsulf onyl- [1 , i ■ ] -biphen-4-yl) aminocarbonyl] -3- 
(methylthio ) pyrazole . 



15 



20 



EMF (3 drops) was added to l-[3-(t- 
butoxycarbonylaminomethyDphenyl] -3- (methyl thio)pyrazole-5- 
carboxylic acid (553 mg. 1.5 mmol) and oxalyl chloride (260 UL 
3.0 mmol) in dry CI^ci, (30 mL) . The resulting solution was 
stirred at room temperature for 1 h. and evaporated. The 
resulting solid was redissolved in dry CH,C1, (30 mL) . and 4- 
dimethylaminopyridine (585 mg. 4.8 mmol) was added. After 
stirring 4 min.. 4-amino-3-f luoro-2 '-methylsulfonyl- (1,1. ]- 
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biphenyl, hydrochloride (530 mg, 1.8 iranol) was added 
portionwise over 5 min., and stirred 22 h. The reaction was 
extracted once with sat. NaHCO,, then once with a cooled 
solution of 0.1 M HCl. The organic layer was dried over MgSO^, 
filtered, and evaporated. The crude product was 
chromatographed on silica gel (40-50% EtOAc / hexanes) to yield 
the desrired product (376 mg, 41%). 'hnmr(CDC1,)5: 8.38 (bt, 
IH). 8.21 (dd, IH, J = 7.7, J- = l.l), 7.81 (bs, IH) , 7.65 (td, 

IH, J = 7.4, J- = 1.4), 7.58 (td, IH. J = 7.7, J- = 1.5), 7.43' 
(m, 4H). 7.32 (m, 2H) , 7.17 (d, IH, J = 8.8), 6.84 (s, IH) , 
4.90 (bs, IH), 4.39 (d, 2H, J = 6.3), 2.72 (s, 3H) , 2.60 (s, 
3H), 1.45 (s, 9H)ppm. 

Part B : Preparation of 1 - [ 3 - ( aminome thy 1 ) phenyl ] - 5 - [ { 3 - f luoro- 
2 ' -methylsulf onyl- [1,1'] -biphen-4 -yl ) aminocarbonyl ] -3 - 
(methyl thio ) pyrazole . 

1- (3- ( t-Butoxycarbonylaminoraethyl) phenyl) -5- [ (3-f luoro- 
2 • -methylsulf onyl- [1, 1 ' J -biphen-4-yl) aminocarbonyl] -3- 
(methyl thio) pyrazole (287 mg, 0.47 mmol) was dissolved in 
CHjClj (5 mL) and TFA (5 mL) and stirred at room temperature 
for 16h. The reaction was evaporated and purified by prep. 
HPLC (10-70% MeCN/H,O/0.05% TFA) to yield the desired product 
(271 mg, 92%). ^HNMR(I3MS0-dj) 6: 10.60 (s, IH) , 8.25 (bs, 2H) , 
8.13 (d, IH, J = 8.1), 7.82 (td, IH, J = 7.3. J' = 1.5), 7.74 
(m, 3H), 7.48 (m. 5H) , 7.28 (d, IH, J = 8.4), 7.23 (s, IH) , 
4.16 (d, 2H, J = 5.8), 2.97 (s, 3H) . 2.61 (s, 3H)ppm. APcI 
mass spectrvjii analysis m/z = 511 (M+H, 100) . 

Bmnple 249 

1- 13- (aminometlvDphenyl] -5- [ (3-f luoro-2 • -methylsulf onyl - 

II, 1' ] -blphen-4-yl)aalnocarba(oyl] -3- dnethylBalfoivl) pyrazole, 

trifluoroacetic acid salt 

MCPBA (110 mg, 57-86%) was added t l-[3-(t- 
butoxycarbonylaminomethyl) phenyl] -5- [ (3-f luoro-2 ' - 
methylsulf onyl- [l.l'] -biphen-4-yl) aminocarbonyl J -3 - 
(methylthio) pyrazole (89 mg, 0.15 mmol) in CH,C1, (5 mL) and 
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Stirred at room temperature for 6 h. The reaction was 
extracted once with sat. Na,SO„ then once with sat. NaHCO,. 
The organic layer was dried over Na,SO,, filtered, and 
evaporated. The crude product was redissolved in CHjCl, (1,5 
niL) and TFA (1.5 mL) and stirred at room temperature for 5 h. 
The resulting solution was evaporated and purified by prep. 
HPLC (10-70% MeCN/H,O/0.05% TFA) to yield the desired product 
^HNMR(nMS0-d.)6: 10.75 (s, IH) , 8.20 (bs. 3H) , 8.06 (dd. IH, J 
= 8.0, J' = 1.5), 7.70 (m. 5H) , 7.56 (m, 3H) . 7.38 (m. 2H) 
7.20(dd, J = 8.1 and 1.7Hz, IH) , 4.11 (d, 2H, J = 5.5), 3.36 
(s, 3H), 2.91 (s. 3H)ppm. ESI mass spectrum analysis m/z 
(relative intensity) 543 (M+H, 100). 

Kyiwnple 250 
1- [3- ( Bmin omethyl) phenyl] -5- 1 (4- (5- 
(nethoj^yaninocarboivl ) iaidazol-l-yl) phm-l-yl) aaiaocarboxqrU -3- 
trifluoramattaylpyrazole, trifluoroacetie acid salt. 



10 



20 



Part A: A solution of 4-amino-nitrobenzene (5.3 g, 38.4 mmol) 
in ethyl alcohol (50 mL) was treated with n-butyl glyoxylate 
(10.0 g, 76.9 nmol) . After stirring at reflux for 18h. the 
reaction mixture was concentrated at reduced pressure. The 
residue was carried to the next step without purification. To 
the solution of the imine (10.0 g, 40.0 mmol) in methyl alcohol 
(50mL) was added potassium carbonate {11.0 g, 80.0 mmol) and 
tosylmethyl isocyanate (11.7 g, 60.0 mmol). The solution was 
stirred for Ih at rt, then the solvent was removed under 
reduced pressure. The residue was treated with saturated 
sodium chloride solution and the mixture was extracted with 
' methylene chloride. The organic extract was concentrated and 
triturated with methyl alcohol. The precipitate was collected 
and dried to afford an imidazole (5.9 g. 59%, 2 st^s) . 
Reduction to the aniline was accomplished in MeOH and 10% of 
Pd/C at 50 psi over 18h. MS (ESI) m/z (rel. intensity). 216 (M* 
+H, 100). 

Part B: The product from part A was then coupled to l-(3- 
cyanophenyl)-3-trifluoromethylpyrazole carboxylic acid via the 
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acid chloride methodology previously described. The product 
was purified via silica gel column chromatography (hexane: ethyl 
acetate, 4:3) to afford pure coupled product. ESI mass spectrum 
analysis m/z (relative intensity) 481 (M* +H, 100). 

Part C: The product from part B (200 mg, 0.4 mmol) in THF (3 
mL) was treated with IN NaOH (0.8 mL, 0.8 mmol). The resultant 
reaction mixture was stirred for 18h at rt, then acidified to 
pH 7 with IN HCl, extracted with ethyl acetate, dried over 
magnesium sulfate and concentrated. The resultant acid (100 
mg, 0,2 mmol) was dissolved in THF (5 mL) , treated with DIEA 
(0.001 mli, 0.6 mmol), methoxylamine hydrochloride (0.030 g, 
0.36 mmol) and TBTU (83 mg, 0.2 mmol) and stirred for 18h at 
rt. The residue was treated with water and the mixture was 
extracted with ethyl acetate, dried over sodium sulphate and 
concentrated. Purification by silca gel flash chromatography 
(methanol /methylene chloride, 1:9) afforded the methoxy 
hydroxamate intermediate (60 mg, 56%) . ESI mass spectrum 
analysis m/z (rel. intensity), 496 (M* +H, 100). Reduction of 
the nitrile to the benzylamine was then accomplished via 
standard conditions. ^HNMR(CD30D)6: 3.74 (s, 3H) , 4.21 (s, 2H) , 
7.43 (s, IH), 7.46 (m, 2H) , 7.60 (m, 3H) , 7.78 (m, 2H) , 7.80 
(m, 3H)ppm. ESI mass spectrum analysis m/z (relative intensity) 
442 (ir+H, 100). 

Smnple 251 

1- O- nmi nomft thylphenyl) -5- [ (4- (5-metfayl-l, 2, 3-triazol-l- 
yl)phQ&-l*yl) amioocarbonyl] -3-trif luorcaBnatl^lpyrazole, 
trlfluoroacetic acid salt. 

Part A: A solution of 4-tert-butyl- [1- {4-nitrophenyl) ) 5- 
methyl-1, 2 , 3-tiazol-l-yl-carboxylate (Maybridge Chemical 
Company, 0.5 g, 1.6 mmol) in TFA (10 mL) was refluxed over 18h. 
The reaction mixture was concentrated at reduced pressure. The 
residue was then reduced to the aniline via standard conditions 
without purification. 'HNMR(CDCl3)5: 2.36 (s, 3H) , 6.83 (d, J = 
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8.8HZ. 2H). 7.23 (d, J = 8.8H2. 2H) . 7.80 (s. lH)ppn. ESI mass 
spectrum analysis m/z (relative intensity) 175 (IT +H. 100) . 

Part B: The intermediate was then coupled to l-(3- 
cyanophenyl)-3-trifluoromethylpyrazole carboxylic acid via the 
acid chloride methodology previously described followed by 
reduction of the nitrile to the benzylamine and purification 
via OTLC under reverse phase techniques and lyophilization to 
afford the title coit5)ound as a colorless solid. 'hnmr(CD30D)5: 
2.35 (s. 3H). 4.22 (s. 2H) . 7.51 (d. J = 9.5 Hz. 2H) , 7 55 
(s. IH), 7.60 (m. 3H), 7.65 (s, IH) , 7.71 (s, IH) , 7.89 (d. J 
- 9.2 Hz, 2H)ppm. ESI mass spectrum analysis m/z (relative 
intensity) 500 (M*+H, 100) . 
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pyrazole 



CONH 
I CONH 
ICONH 



CH 



CH3 
CH3 
CH3 



2-CF3-C6H4 



C-Cl 
CH 



pyrazole | CONCH3 



CH3 



2-F-C6H4 
2-F-C6H4 

2~CH3S02 



pyrazole 
pyrazole 
pyrazole 



CH CH 



C6H4 



ICONH 
ICONH 
ICONH 



pyrazole 



C4H9 
C4H9 
C4H9 



N_ 

N 



2-H2NSO2-C6H4 



CONH 
CONH 
CONH 



CF3 



CH 



CH 
CH 
CH 



2-'H2NS02-C6H4 
2-H2NSO2-C6H4 
2-CF3-C6H4 



CH 



2-CH3SO2-C6H4 



528,2 
518.2 
I548.3 



pyrazole 

4-CH3O- 

pvrazole 



CF3 
CF3 



CH 
CH 



CH 
CH 



2-CF3-C6H4 
2-CF3-C6H4 



pyrazole 

imidazole- 
a 

1,2,3- 
triazole 
1,2,3- 
triazole 

,2,4- 
triazole 



ICONH 
[CONH 

I CONH 

ICONH 

ICONH 



CH3 
4-CH3 

h" 
h" 

CF3" 



CH 
CH 

n" 



CH 

CH 

CH 

CH 



CF3 [38872 

2 -H2NSO2 -C6H4 475.3 

2-H2NSO2-C6H4 1 463.3 

2-CF3-C6H4 14513 

2-H2NSO2-C6H4 j 530.3 
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Table lb 




1,2.3-Trjazole 1»2,4-Triazole 1.3.4-Trra20le Tetrazole 



Unless otherwise indicated, D is at the meta position and is 
amidino (AM) and R is absent. 





M 


Z 


Rla 


A-B 


MS 


49 


pyrazole 


CONH 


methyl 


4- ( 4 ' -chlorophenyl ) - 
thiazol-2-vl 


437 . 1 


50 


pyrazole 


CONH 


methyl 


2 ' -CFaS-biphenyl 


496.1 


51 


pyrazole 


CONH 


methyl 


2'-CF3S(0)-biphenyl 


512 


52 


pyrazole 


CONH 


methyl 


2 ' -CF3S (0) 2-biphenyl 


528.1 


53 


pyrazole 


CONH 


methyl 


4 -carboxyme thy 1 -C6H4 


378.2 


54 


pyrazole 


CONH 


methyl 


4 -N , N- ( CH3 ) 2NC ( 0 ) -C 6H4 


391 


55 


pyrazole 


CONH 


methyl 


4-N, N" (CH3 ) 2NS (O) 2-C6H4 


426 


56 


pyrazole 


CONH 


methyl 


4 - 1 -Bu - HNSO2 -C6H4 


455 


57 


pyrazole 


CONH 


methyl 


4-H2NSO2-C6H4 


381.3 


58 


pyrazole 


CONH 


methyl 


4-CF3-C6H4 


388.1 


59 


pyrazole 


CONH 


methyl 


4 -benzylsulf onyl- 
piperidvl 


481.2 


60 


pyrazole 


CONCH3 


methyl 


2 ' -H2NS02-biphenyl 


489.2 


61 


pyrazole 


CONH 


methyl 


4 ' -F-biphenvl 


493,1 


62 


pyrazole 


CONH 


methyl 


5-(2'-H2NS02-C6H4)- 
pyridin-2-vl 


476.1 


63 


pyrazole 
(D= -CN) 


CONH 


methyl 


5-(2'-H2NS02-C6H4)- 
DVridin-2-yl 


459.1 


64 


pyrazole 


CONH 


methyl 


2'-CF3-biphenyl 


464.2 


65 


pyrazole 
(D=C0NH2) 


CONH 


methyl 


2 ' -H2NS02-biphenyl 


476.1 


66 


pyrazole 


CONH 


methyl 


2'-H2NS02-3- 
chlorobiphenvl 


509.1 


67 


pyrazole 


CONH 


methyl 


2'-CF3-3- 
chlorobiphenvl 


498.1 


68 


pyrazole 


ccaoH 


C4H9 


2 ' -H2NS02-biphenyl 


517.2 


69 


pyrazole 


CONH 


C4H9 


2'-CF3-biphenyl 


507.2 


70 


pyrazole 


CONH 


C4H9 


5- (2'-H2NS02- 
C6H4 ) pyridin-2-yl 


518.2 
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I71 


4-CH3O- 
pvrazole 


CONH 


TCF3 


2'-CF3-biphenyl 


1548.2 1 


|72 


pyrazole 


CONH 


CF3 


2'-CF3-biphenyl 


518.1 


1 


pyrazole 


CONH 


|CF3 


2 ' -S02CH3-biphenyl 


528.1 


74 


pyrazole 


CONH 


methyl 


2'- H2NS02-3-Br- 
biohenyl 


553.1 I 


75 


pyrazole 
vJJ— uuJMn2 ; 


CONH 


j methyl 


2'- H2NS02-3-Br- 
biphenvl 


554.1 


76 
1 nn 


1 pyrazole 


COCH2 


1 methyl 


2 ' -H2NS02-biphenyl 


474.2 


1 


1 pyrazole 
1 (D=C0NH2) 


CONH 


j methyl 


5-(2'-H2NS02- 
C6H4 ) pyridin-2 -yl 


477.1 1 


1 TO 
1 


1 pyrazole 


CONH 


CF3 


5-(2'-t-Bu--HNS02- 
C6H4 )pyriinidin-2-yl 


587TTi 


79 


pyrazole 


CONH 


CF3 


5-(2'-H2NS02- 
C6H4 ) pyrimidin-2-yl 


I531 1 1 


80 


1 pyrazole 
1 (D=C0NH2) 


CONH 


CF3 


5- (2 ' -HoNSOo- 
C6H4 ) pyrimidin-2-yl 


1 CJO 1 1 
1 DOZ . 1 1 


81 


1 pyrazole 
{D= -CN) 


CONH 


CF3 


4 ' -imidazol-1 -vi -n/ru^ 


1440.1 1 


82 


pyrazole 


CONH 


|CF3 


4 ' -morpholin-l-yl-CfiH4 


1459.2 1 


83 


pyrazole 
(D=C0NH2) 


CONH 


CF3 


4 ' -morpholin-l-yl-C6H4 


460.1 


84 
1 


pyrazole 


CONH 


CF3 


5-(2'-H2NS02- 
C6H4 ) pyridin-2 -yl 


530.1 


[as 


pyrazole 
(D=C0NH2) 


CONH 


CF3 


5-(2'-H2NS02- 
C6H4 ) pyridin-2 -yl 


531.1 


86 , 


pyrazole 


CONH 


CF3 


4 ' - (3-methyltetrazol- 
l-yl)C6H4 


456.2 


187 


pyrazole 


NHSO2 


methyl 


2 ' -naphthyl | 


406.1 


88 


pyrazole 


NHSO2 


methyl 




434.0 1 


89 


pyrazole 

(D=CH2NH2) 


CONH 


methyl 


2 ' -H2NSO2 -biphenyl j 


462.2 


90 


pyrazole 

\ j^— ' wn2iMXi2 / 


CONH 


CF3 


2 ' -H2NSO2 -biphenyl 


516.1 


91 


pyrazole 


CONH 1 


methyl 


5- (2 • -CF3-C6H4 )pyrid- 
2-vl 1 


465.2 


|9F~| 

93 
94 


pyrazole 

pyrazole 
pyrazole 


CONH 
CONH 1 


methyl 
methyl 


5-(2'-H2NS02- 
CsH4)pyriniidin-2-vl i 

2 ' -F-biphenvl 
3 -CI -2 ' -F-hinh*»Tivl 1 


477.2 
414.2 


95 
96 


pyrazole 
pyrazole 


CONH 
CONH |] 


diethyl 
nethvl 
methyl 


3-F-2'-F-biDhenYl 
3-F-2 ' -H2NSO2 -biphenyl 


A A Q 1 1 

44o . 1 1 

482.2 
493.1 




pyrazole ( 


cam \] 


methyl 


5- (2 ' -F-C6H4)pyrid-2- 
vl 


415.2 




pyrazole { 


:ONH 1 


nethyl 


;)-(2'-t-Bu-NHS02- 
phenvl ) Dyriinidin-2-vl 


533.2 


yy I 


:>yrazole C 


X)NH h 


nethyl 


5-(2'-H2NS02-C6H4)- ! 
([1,6] -dihydrbpyrimid- 1 
2-vl) 1 


379.2 
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100 


pyrazole 


CONH 


methyl 


4-pyrid-3 ' -yl-C6H4 


379.2 




pyrazole 


CONH 


methyl 


2 - (2 ' -pvridvl ) ethvl 


349.2 


102 






meunyx 


J - ( C6H4 ) propyl 


362 .2 


103 






meuxiyx 


4- ipyria^2 -yl ) C6H4 


397 .2 


104 


pyrazole 


CONH 


methyl 


4- (i-propoxy)C6H4 


378.2 


105 


pyrazole 


CONH 


methyl 


5-(2'-CF3- 
phenvl ) pvrimidin-2 -yl 


466.2 


106 


pyrazole 


CONH 


methyl 


4- {piperidino-S02)C6H4 


467.2 


107 


pyrazole 


CONH 


methyl 


4- (piperidino-CO) C6H4 


431.1 


108 


pyrazole 
(R=F) 


CONH 


methyl 






109 


pyrazole 
{D=C0NH2) 
(R=F) 


CONH 


methyl 


2 ' -H2NS02-biphenyl 


494.1 


110 


3 -pyrazole 


CONH 


1- 

methyl 


2 ' -H2NS02-biphenyl 


475.3 


111 


pyrazole 


CONH 


methyl 


4- (pyrazol-4 ' -yl ) C6H4 


386.3 


112 


J.a20xe 




mecfiyx 


5- (2 ' -SO2CH3- 
C6H4)pyrid-2-yl 


475.2 


113 






methyl 


5- (2 ' -SO2CH3- 
C6H4 ) pyrimid-2-yl 


476.2 


114 


pyrazole 
(D= -CN) 


CONH 


methyl 


5-(2'-S02CH3- 
C6H4 ) pyrimid-2-yl 


459.0 


115 


pyrazole 

{D=C0NH2) 


CONH 


methyl 


5-{2'-S02CH3- 
C6H4 ) pyrimid-2-yl 


477.1 


116 


pyrazole 
(D= N-NH2- 
AM) 


CONH 


methyl 


2 ' -t-Bu-NHS02-biphenyl 


490.2 


117 


pyrazole 
{D= N-NH2- 


CONH 


methyl 


2 ' -H2NS02-biphenyl 


546.2 


118 


pyrazole 
(D=N-Me-N- 


CONH 


methyl 


2 ' -t-Bu-NHS02-biphenyl 


561.2 


119 


pyrazole 
{D=N-Me- 
AH) 


CONH 


methyl 


2 ' -t-Bu-NHS02-biphenyl 


545.2 


120 


pyrazole 
(D=N-Me- 
AM) 


com 


methyl 


2 ' -H2NS02-biphenyl 


489.2 


121 




UUNri 




5- (2'-H2NS02- 
^6**4 / pyriuin-^ — yl 


464.2 


122 


tetrazole 
(D=C0NH2) 


CONH 


- 


5-(2'-H2NS02- 
C6H4 ) pyridin-2-yl 


465.1 


123 


tetrazole 


CONH 




5-(2'-CF3- 
C6H4 ) pyridin-2 -yl 


453.2 


124 


tetrazole 


CONH 




4-Br-C6H4 


386.0 


125 


tetrazole 
(D=C0NH2) 


CONH 




5-(2'-CF3- 
C6H4 ) pyridin-2 -yl 


454.1 



289 



wo 9808269 



PCT/US97A22895 



126 
127 


tetrazole 
l-(3-AM- 

methyl- 


CH2 
CONH 


j methyl 


j 2 ' -CF3 -biphenyl 
2 ' -H2NSO2 -biphenyl 


423.2 
489 


128 


l-(4-AM- 
methyl- 


CONH 


j methyl 


J 2 ' -H2NSO2 -biphenyl 


489 


129 


imidazole- 


CONH 


j - 


2 ' -H2NSO2 -biphenyl 


461 


130 


imidazole- 
_ _a 


CONH 


4- 

f mc L»ny J. 


j 2 ' -H2NSO2 -biphenyl 


475.2 


mT 


imidazole- 
a 


" COHN 


5-Cl, 
4-Me 


2 ' -H2NSO2 -biphenyl 


" 509.1 


mF 


imidazole- 
c 


CONH 


2- 
1 methvl 


1 2 ' -H2NSO2 -biphenyl 


475.1 


|133 


pyrazole 


CONH 


J methyl 


1 4'-(N-benzimidazol-l- 
yl)C6H4 


436.2 1 


134 


pyrazole 
(D=C0NH2) 


CONH 


1 methyl 


j 4'-(N-benzimidazol-l- 
yl)C6H4 


437.2 


135 


pyrazole 


CONH 


J methyl 


1 4-{2'-inethyliinidazol- 
i-yl)C6H4 


400.2 


136 


pyrazole 
(D=C0NH2) 


CONH 


1 methyl 


1 4-(2'-inethylimidazol- 
1 l-yl)C6H4 


401.2 


137 

138 
139 


pyrazole 

pyrazole 
pyrazole 


CONH 

CONH 
CONH 


1 methyl 
methyl | 


4'-(l,2,4-triazol-2- 
yl)C6H4 
4 ' -cyclohexyl-C6H4 


387.2 1 
402.2 1 


1 140 
141 


pyrazole 


CONH 


methvl 1 
methyl | 
methyl 


biphenvl 
4 ' -morpholino-C6H4 
4 ' - (2-CF3-tetrazol-l- 
yl)C6H4 


396.2 I 

405.2 

456.2 


142 
143 

1 1 il jl 


pyrazole 
{D=CH2NH2) 

pyrazole 


CONH 
CONH 


methyl j 
methyl | 


yl)C6H4 
4-(CH3)2NC{0)NH-C6H4 


443.2 1 
406.2 


1 144 
145 

|146~" 


pyrazole 
pyrazole 
{D=C0NH2) 
pyrazole 


CONH 
CONH 


methyl | 
methyl 1 

methyl | 


4-(CH3)2N-C6H4 
4-(CH3)2N-C6H4 


391.2 
392 1 1 


|l47 


pyrazole 
(D=C0NH2) 


CONH 1 
CONH 


methyl 1 


4 - t etrazol -1 -yl -C6H4 
4-tetrazol-l-yl-C6H4 


388,2 
389.2"] 


jl48 " 


pyrazole i 


CONH 


methyl 1 


4- {N-acetylpiperazin- 
l-yl)C6H4 


446.2 


149 1 

|150~1 


pyrazole ( 
Dyrazole ( 


:ONH ] 
:ONH 1 


methyl 

1 1 

1 J 

nethyl | 


4-(N-t- 
autoxycarDonylpiperazi 

n-l-yl)C6H4 
4- (piperazin-l-vDCfiHii i 


504.3 
104.2 


llbl I 
152 "i 


pyrazole ( 
>yrazole c 


:ONH ( 
:ONH 1 


nethyl j 


4-cyclohexylphenyl i 
4- (N-morpholino) -3- i 
chloro-C6H4 


156.2 
139.2 
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153 


1 pyrazole 


CONH 


ICH3S . 


2 ' -H2NS02-biphenyl 


507.1 


154 


pyrazole 


CONH 


CH3SO 


2 ' -*H9NSOo-binhi=»n\7l 


J . ± 


155 


pyrazole 


CONH 


CH3SO2 


2 ' -H2NS02-biphenyl 


539.1 


156 


1 tetrazole 
(D=C01SIH2) 


CH2 




2'-CF3-biphenyl 


424.1 


157 

ICO 


1 tetrazole 
(D=C0NH2) 
1 Dvrazole 


CH2 
CONH 


1 - 


2 ' -H2NS02-biphenyl 


435.1 


159 
160 


pyrazole 
pyrazole 


CONH 
CONH 


j methvl 
j methyl 


4 -cvclopentvloxyphenvl 
3- (pyrid-2-yl-NHCH2) 
C6H4 


404.2 
426.2 


1 161 


j pyrazole 


CONH 


j methvl 
CP3 


4~ (N-imidazolvl) phenyl 
4- (N-morpholino) -3-Cl- 
C6H4 


386.2 
493.1 


162 


1 pyrazole 


CONH 


j methyl 


4- (N-pyrrolidino- 
carbonyl) -3-C1-C6H4 


451.2 


163 


1 pyrazole 


CONH 


1 methyl 


4- (N-morpholino- 
carbonyl) -3-CI-C6H4 


1 45"^ 0 


164 


pyrazole 

D= -CN 


CONH 


CF3 


4- (N-imidazolyl ) ohenvl 




165 


1 pyrazole 


CONH 


CF3 


4- (N-imidazolvDnhenvl 


1 44n 0 


166 


pyrazole 


CONH 


CF3 


4- (N-methyltetrazolon- 
1 -vl ) ohenvl 


472.1 


167 


pyrazole 
(D=C0NH2) 


COCH2 


methyl 


2 ' -H2NS02-biphenyl 


[433.2 


168 


pyrazole 


CONH 


methyl 


4 -N-pyrrolidino- 
. methvlohenyl 


403.2 


169 


pyrazole 
(D= NH2) 


CONH 


methyl 


2 ' -H2NSO2 -biphenvl 




170 


pyrazole 

(D= 2-NH2) 


CONH 


methyl 


2 ' -H2NS02-biphenyl 


448.1 


171 


pyrazole 
(D= NH2) 

(R= 4-Cl) 


CONH 


methyl 


2 ' -H2NS02-biphenyl 


482.0 


172 


pyrazole 
{D= NH2) 
{R= 4-F) 


CONH 


methyl 


2 ' -H2NSO2 -bipheny 1 


466.0 


173 


pyrazole 
(D= NH2) 
(R= 4-OMe/ 


CONH 


methyl 


2 ' -H2NS02-biphenyl 


478.1 


174 


tetrazole 
(D= NH2) 
(R= 4-Cl) 


CONH 




2 ' -H2NSO2 -bipheny 1 


470.0 


175 


tetrazole 
(D= NH2) 
(R= 4-Cl) 


CONH 




5-(2'-H2NS02- 
C6H4 ) pyr idin-2 -yl 


471.2 


176 


tetrazole i 
(D= NH2) 
(R= 4-OMe) 


CONH 




2 ' -H2NSO2 -bipheny 1 


466.0 


177 ] 


pyrazole ( 
(D=CH2NH2) 


:ONH 1 methyl 


5-(2'-H2NS02- 
C6H4 ) pyr idin-2 -yl 


163.3 
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1179 



! 180 



186 



pyrazole 
{D=CH2NH2) 
(R= 4-CH3) 



CONH j methyl 



pyrazole 
(D=CH2NH2) 
(R= 4-F) 
pyrazole 
(D=CH2NH2) 



CONH j methyl 



CONH 



2 ' -H2NSO2 -biphenyl I 476 



190 



pyrazole 

D=:*) 

pyrazole 
D= ★*) 

pyrazole 
D= **) 

pyrazole 

1- (pyrid- 

2- yl)- 
Pvrazole 
l-{6-Br- 
pyrid-2- 
yl)- 

azole 
tetrazole 
(D=3-NH2) 
'R=4~C11 
tetrazole 
(D=3-NH2) 

(R:=4~C1) 

tetrazole 
(D=CH2NH2) 



CONH 

[CONH 
jCONH 
CQtgH 
I CONH 

I CONH 

[CONH 
[CONH 
I CONH 



CF3 
I methyl 



methyl 
I methyl 
[ methyl 
I methyl 



2 ' -H2NSO2 -bipheny 1 -| 480 

4- (N-pyrrolidino- I 458 
carbonyl ) C6H4 



2 ' -H2NSO2 -biphenyl I 547 . 2 
2 ' -t-Bii-NHS02-biphenyl | 603 .2' 
2 ' -H2NSO2 -biphenyl | 547.2 
2 '-H2NSO2 -bipheny 1 j 631.2 
3-F-2 ' -H2NS02-biphenyl 452" 



[methyl j 3 -F-2 ' .H2NSO2 -bipheny 1 530 ' 



3-Cl-2'-H2NS02- 
biphenyl 

4- (N-pyrrolidino- 
carbonyl)C6H4 



2 ' -H2NSO2 -biphenyl 



1,3,4- 
triazole 
( D=CH2NH2 ) 

imidazole- | CONH 
d 



CONH H 



3 •F-2 ' -H2NSO2 -biphenyl 467 . 9 
2 ' -H2NSO2 -biphenyl 448.2 



1 192 


imidazole- 
d 

(D=CH2NH2) 


CONH 




j 2 ' -H3CSO2 -biphenyl 


I447 


jl9T" 


imidazole- 
d 


CONH 




2 ' -H2NSO2 -biphenyl 


461.2 


194 


pyrazole 
{D= 

CH2NHCH3) 


CONH 


methyl 


3-F-2 ' -H2NSO2 -biphenyl 


494.1 


[195" 


pyrazole 1 
(D= 

CH2NHCH3) 


CONH 


methyl 


3-F-2 ' -H3CS02-biphenyl 


492.2 


196 
"197" 


pyrazole 
(D=CH2NH2) 1 


CONH 


3- CF3 

4- OCH3 


2 ' -H3CSO2 -biphenyl 


545.1 




pyrazole | 
(D=CH2NH2) 


CONH 


CF3 


2-F-4- (N-pyrrolidino- 
carbonyl ) C6H4 


476.2 
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1 198 


pyrazole 
(D=CH2NH2) 


jCONH 


CF3 


1 3-F-4-(N-pyrrolidino- 
carbonyl)C6H4 


1476.2 1 


199 


1 pyrazole 
(D=CH2NH2) 


CONH 


CF3 


1 2 ' -H3CS02-biphenyl 


515.1 


200 


j pyrazole 
1 (D=CH2NH2) 


CONH 


CF3 


3 -F-2 ' -H2NS02-biphenyl 


534.1 


201 


pyrazole 
(D=CH2NH2) 


CONH 


CF3 


5-(2'-H2NS02- 
C6H4)[1,6- 
dihydro ] pvr imidin-2 - vl 


520.1 


202 


j pyrazole 
I (D=CH2NH2) 


CONH 


CF3 


1 5-{2'-H2NS02- 
C6H4 ) pyrimidin-2 -yl 


518.1 


|203 


(D=CH(CH3) 
1 -NH2) 




^r3 


1 ^ -H2NSO2 -Diphenyl 


530.1 


204 


j pyrazole 
j (D=C(=NH)- 
N- 

j moroholino) 


CONH 


CF3 


3-F-2 ' -H2NS02-biphenyl 


616.9 


205 


1 pyrazole 
1 {D=CH2NH2) 


CH(OH) 
1 CH2 


CF3 


2 ' -H2NSO2 -biphenyl 


517.2 


1 206 


1 pyrazole 
(D=CH2NH2) 


CONH 


CF3 


3-F-2 ' -H3CS02-biphenyl 


532.9 


1 207 


pyrazole 
1 (D=CH2NH2) 


CONH 


CF3 


5-(2'-H3CS02- 
C6H4 ) pyrimidin-2-yl 


517.1 


i 1 /^ o 

1 208 


pyrazole 


CONH 


CF3 


3-F-2 ' -H2NS02-biphenyl 


546 


209 


pyrazole 


CONH 


CF3 


3-F-2 ' -H3CS02-biphenyl 


547.1 


1 210 


pyrazole , 
{D=CH2NH2) 


COCH2 


CF3 1 


2 ' -H2NSO2 -biphenyl ! 


514.8 


1 01 1 1 


pyrazole 1 
(D=CH2NH2) 1 


CONH 


CH2SO2 
-CH3 


2 ' -H2NSO2 -biphenyl 


540.1 


212 


pyrazole 


CONH 


CH2NH- 
SO2CH3 


2 ' -H2NSO2 -biphenyl 


568.1 


213 


pyrazole 
(D=CH2NH2) 1 


CONH 


CH2NH- 
SO2CH3 


3-F-2 ' -H3CS02-biphenyl 


572. ri 


214 


pyrazole | 
(D=CH(=NH) 
NHCO2CH3) 


CONH 


methyl j 


5- (2 ' -H-^NSOo- 1 
C6H4 ) pyr imidin-2 -yl 


E\')<^ 1 1 


215 


pyrazole 
(D=CH2NH2) 


CONH 


methyl 1 


2 ' -H-iCSO^ -binhenvl 1 


Adl "> 1 
40X . Z 1 


216 


pyrazole j 
ID=CH2NH2) 


CONH 


CF3 


3-CH3-2'-H3CS02- 

biphenyl | 


530.2 


217 


1,2,3- 

triazole 

ID=CH2NH2) 


CONH 




3-F-2 ' -H3CS02-biphenyl 


466.1 


1 1 


pyrazole j 

(D=CH2NH2) 

{R=4-CH3) 


CONH 


methyl 1 


2 ' -H2NSO2 -biphenyl 


476.2 


219 


pyrazole 
(D=CH2NH2) 
{R=4-F) I 


CONH ] 


methyl 


2 ' -H2NSO2 -biphenyl 


480.2 
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pyrazole | CONH 
(D=CH2NH2) 
(R=4-C1) 



methyl 



2 ' -H2NSO2 -bipheny 1 I 497.1 



222 



223 



224 

^225 



226 



pyrazole | CONH 
(D=CH2NH2) 
R=^4-P) 
pyrazole | CONH 
(D=CH2NH2) 
pyrazole | CONH 
{D=CH2NH2) 
pyrazole j CONH 

pyrazole |C0NH 
(D=CH2NH2) 
pyrazole | CONH 
fD=CH2NH2) 



CF3 

Imetl^l 
I methyl 
I methyl 
I methyl 
ICF3 



227 

"228" 

229 

^230 
"231 
"232 
233 
334 



235 



236 



237 



238 



1239 



pyrazole 

(D=CN) 
pyrazole 
pyrazole 

(D=C0NH2) 
pyrazole 

pyrazole 
(D=C0NH2) 
pyrazole 
(D=CH2NH2) 
pyrazole 
(D=CH2NH2) 
pyrazole 
(D=CH2NH2) 



CH2O methyl 



CH2Q 
ICH2O 

CONH 

CONH 

CONH 

CONH 

CONH 



I methyl 
I methyl 

CF3 

I CF3 

' CF3 

ethyl 

ethyl 



pyrazole 
(D=CH2NH 2) 
l-(6- 
NH2CH2- 
pyrid-2- 
yi)- 

pyrazole 



iCONH 
CONH 



ethyl 
I methyl 



3 -F-2 ' -H2NS02-biphenyl | 551 . 9 

3-F-2 ' -H2NS02-biphenyl 

3-F-2 ' -H3CS02-biphenyr 

3-F-4-(N- 
mor pholino^ pheny l 

3-F*4-{N- 
morpholino ) phenyl 

3-F-4-(2'^CH3- 
imidazol-1 - vl ) phenyl 



biphenyl 

biphenyl 
biphenyl 

2-F-.4-(N- 
mor pholino ) pheny l 

2-F-4-(N- 
morpholino) pheny l 

3-CF3-4-(N- 
morphol ino ) phenyl 
3-F-2 ' -H2NSO2 -biphenyl 



[420 

437.2 
438, 2~ 



-H3CSO2 -biphenyl 



(6- 

C(=NH2)NQH| 
pyrid-2- 
yi)- 

pyrazole 



CONH methyl 



l-(6-AM- 
pyrid-2- 

yi)- 

azole 
-(6-AM- 
pyrid-2- 
yl)- 

azole 



CONH methyl 



\QGm I methyl 



2-F-4-(2'-H3CS02- 
imidazolvl ) phenyl 

2 '-H2NSO2 -biphenyl 



1465.2 



1462.9 



2 ' -t-BuHNS02-biphenyl 548 . l" 



2 ' -H2NSO2 -biphenyl 476.2" 



3-F-2'-H3CS02-biphenyl 493.9 
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240 


pyrazole 
(D=CH2NH2) 


CONH 


methyl 


2-CH30-4-(N- 
moroholino ) ohenvl 


422.2 


241 


pyrazole 

{D=CH2NH2) 


CONH 


methyl 


4-(3'-CH3-5'-oxo-3'- 
Pvrazolin-2 ' -vl ) phenyl 


403 .1 


242 


pyrazole 
{D=CH2NH2) 


CONH 


SCH3 


2 ' -H3CS02-biphenyl 


493 


243 


pyrazole 

(D=CH2NH2) 

{R=4-F) 


CONH 


CF3 


2 ' -H3CS02-biphenyl 


551 


244 


pyrazole 
(D=CH2NH2) 


CONH 


C02Et 


3-F-2 ' -H3CS02-"biphenyl 


537.2 


245 


pyrazole 
(D=CH2NH2) 


CONH 


COOH 


3-F-2 ' -H3CS02-biphenyl 


509.2 


246 


pyrazole 
(D=CH2NH2) 


CONH 


CONH2 


2-F-2 ' -H3CS02-biphenyl 


537.2 


247 


pyrazole 
{D=CH2NH2) 


CONH 


3-CF3 
4- 

C02Et 


3-F-2 ' -H3CS02-biphenyl 


605,2 


248 


pyrazole 
(D=CH2NH2) 


CONH 


SCH3 


3-F-2 ' -H3CS02-biphenyl 


511 


249 


pyrazole 
(D=CH2NH2) 


CONH 


SO2CH3 


3-F-2 ' -H3CS02-biphenyl 


543 


250 


pyrazole 
{D=CH2NH2) 


CONH 


CF3 


4-((5- 
CH30NHC(0) ) imidazol-1- 
vl ) phenyl 


442 


251 


pyrazole 
(D=CH2NH2) 


CONH 


CF3 


4-(5-CH3-l,2,3- 
triazol-l-vl) Phenyl 


500 



♦D=Ethylcarboxyainidino . 



* ♦Dsl • - imino- 1 ' -N-morpholino) methyl . 
***D=N- ( (5-methyl-2-oxo-l, 3-dioxol-4-yl)methoxycarbonyl)amidino. 

5 The following tables contain representative exaitples of 

the present invention. Each entry in each table is intended 
to be paired with each formulae at the start of the table. 
For example, in Table 2, exanple 1 is intended to be paired 
with each of formulae a-nn and in Table 3, example 1 is 
10 intended to be paired with each of formulae a-nn. 

The following groups are intended for group A in the 
following tables. 
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2-F-phonyl 
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Table 2 




h i j 
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S5 




tt 




uu w 


Ex # 




A 




B 


1 


CH3 


phenyl 




2- (aminosulf ony 1) phenyl 


2 


CH3 


phenyl 


2 


- (methylaminosulf onyl ) phenyl 


3 


CH3 


phenyl 




1 -pyrrol idinocarbony 1 


4 


CH3 


phenyl 




2- (methylsulfonyl) phenyl 


5 


CH3 


phenyl 




4-morpholino 


6 


CH3 


phenyl 


2- 


• (1' -CF3-tetra2ol-2-yl)phenyl 


7 


CH3 


phenyl 




4-morpholinocarbonyl 


8 


CH3 


phenyl 




2-methyl-l-imida2olyl 


9 


CH3 


phenyl 




5 -methyl - 1 - imidazolyl 


10 


CH3 


phenyl 


2 -me thylsul f ony 1 - 1 - imidazolvl 


11 


CH3 


2-pyridyl 




2- (aminosulf onyl ) phenyl 


12 


CH3 


2-pyridyl 


2- 


- (methylaminosulf onyl ) phenyl 


13 


CH3 


2-pyridyl 




1 -pyrrol idinocarbony 1 


14 


CH3 


2^pyridyl 




2- (methylsulfonyl ) phenyl 


15 


CH3 


2-pyridyl 




4-morpholino 


16 


CH3 


2-pyridyl 


2- 


( 1 ' -CF3 - 1 etrazol -2 -yl ) phenyl 


17 


CH3 


2-pyridyl 




4-morpholinocarbonyl 


18 


CH3 


2-pyridyl 




2 -methyl - 1 - imidazolyl 


19 


CH3 


2-pyridyl 




5 -me thy 1 - 1 - imidazolyl 


20 


CH3 


2-pyridyl 


2- 


methyl sul f onyl - 1 - imida zoly 1 


21 


CH3 


3-pyridyl 




2- (aminosulf onyl ) phenyl 


22 


CH3 


3-pyridyl 


2- 


(methylaminosulf onyl) phenyl 


23 


CH3 


3-pyridyl 




1 -pyrrolidinocarbonyl 


24 


CH3 


3-pyridyl 




2 - (methylsulfonyl ) phenyl 


25 


CH3 


3-pyridyl 




4-morpholino 
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2^ CH3 3-pyridyl 2- {l'-CF3-tetrazol-2-yl) phenyl 

^3 3-pyridyl 4-morpholinocarbonyl 

2® ^3 3-pyridyl 2 -methyl- l-imidazolyl 

29 CH3 3-pyridyl 5 -methyl- l-imidazolyl 

^"3 3 -pyridyl 2-methylsulf onyl -1- imidazolyl 

3^ CH3 2-pyrimidyl 2- (aminosulfonyl) phenyl 

32 CH3 2 -pyrimidyl 2 - (methylaminosulf onyl ) phenyl 

33 2 -pyrimidyl 1 -pyrrol idinocarbonyl 

34 CH3 2-pyrimidyl 2- (methyl sulf onyl) phenyl 

35 CH3 2-pyrimidyl 4-morpholino 

36 CH3 2-pyrimidyl 2- (l'-CF3-tetrazol-2-yl)phenyl 

37 CH3 2-pyrimidyl 4-morpholinocarbonyl 

38 CH3 2-pyrimidyl 2 -methyl -l-imidazolyl 

39 CH3 2-pyrimidyl 5 -methyl -l-imidazolyl 

40 CH3 2 -pyrimidyl 2 -me thylsul f onyl - 1 - imidazolyl 
CH3 5 -pyrimidyl 2 - ( aminosulfonyl ) phenyl 

42 CH3 5-pyrimidyl 2- (methylaminosulfonyl) phenyl 

^3 CH3 5-pyrimidyl 1 -pyrrol idinocarbonyl 

44 CH3 5-pyrimidyl 2- (methylsulf onyl ) phenyl 

45 CH3 5-pyrimidyl 4-morpholino 

46 CH3 5-pyrimidyl 2- (1' -CF3-tetrazol-2-yl) phenyl 

47 CH3 5-pyrimidyl 4-morpholinocarbonyl 

48 CH3 5-pyrimidyl 2-methyl-l-imidazolyl 

49 CH3 5-pyrimidyl 5-methyl- l-imidazolyl 

50 CH3 5-pyrimidyl 2 -methylsulf onyl-l-imidazolyl 
^ ™3 2-Cl-phenyl 2- (aminosulfonyl) phenyl 

52 CH3 2-Cl-phenyl 2- (methylaminosulfonyl) phenyl 

53 CH3 2-Cl-phenyl 1 -pyrrol idinocarbonyl 

54 CH3 2-Cl-phenyl 2- (methylsulf onyl) phenyl 

55 CH3 2-Cl-phenyl 4-morpholino 

56 CH3 2-Cl-phenyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

57 CH3 2-Cl-phenyl 4-morpholinocarbonyl 

58 CH3 2-Cl-phenyl 2-methyl-l-imidazolyl 

59 CH3 2-Cl-phenyl 5-methyl- l-imidazolyl 

60 CH3 2-Cl-phenyl 2 -methylsulf onyl-l-imidazolyl 
CH3 2-F-phenyl 2- (aminosulfonyl ) phenyl 

^2 CH3 2 -F-phenyl 2 - (methylaminosulfonyl ) phenyl 

63 CH3 2-F-phenyl 1-pyrrolidinocarbonyl 

64 CH3 2 -F-phenyl 2 - (methylsul f onyl ) phenyl 

65 CH3 2-F-phenyl 4-morpholino 

66 CH3 2-F-phenyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 
^3 2-F-phenyl 4-morpholinocarbonyl 

^8 CH3 2-F-phenyl 2-methyl-l-imida2olyl 

69 CH3 2-F-phenyl 5-methyl-l-imidazolyl 

70 CH3 2 -F-phenyl 2 -methylsulf onyl -1 - imidazolyl 

71 CH3 2,6-diF-phenyl 2- (aminosulfonyl) phenyl 

72 CH3 2, 6 -diF-phenyl 2 - (methylaminosulfonyl ) phenyl 

73 CH3 2 , 6-diF-phenyl 1 -pyrrol idinocarbonyl 
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74 


CH3 


2, 6-diF-phenyl 




2 - (methylsulf onyl ) phenyl 


75 


CH3 


2,6-diF-phenyl 




4-morpholino 


76 


CH3 


2, 6-diF-phenyl 


2- 


- (1' -CF3-tetrazol-2-yl)phenyl 


11 


CH3 


2,6-diF-phenyl 




4-morpholinocarbonyl 


78 


CH3 


2 , e-diF-phenyl 




2 -methyl -1 -imidazolyl 


79 


CH3 


2,6-diF-phenyl 




5 -me thy 1 -1-imidazolyl 


80 


CH3 


2 , 6-diF-phenyl 


2 


-me thylsul f onyl - 1 - imidazolyl 


81 


CH2CH3 


phenyl 




2- (aminosulf onyl) phenyl 


82 


CH2CH3 


phenyl 


2 


- (methylaminosulf onyl ) phenyl 


83 


CH2CH3 


phenyl 




1 -pyrrolidinocarbony 1 


84 


CH2CH3 


phenyl 




2 - ( methyl sul f onyl ) phenyl 


85 


CH2CH3 


phenyl 




4-morpholino 


86 


CH2CH3 


phenyl 


2- 


■ (1' -CF3-tetrazol-2-yl)phenyl 


87 


CH2CH3 


phenyl 




4 -morpholinocarbonyl 


88 


CH2CH3 


phenyl 




2 -methyl - 1 - imida z oly 1 


89 


CH2CH3 


phenyl 




5 -methyl - 1 - imidazolyl 


90 


CH2CH3 


phenyl 


2 -methy Isul f ony 1 - 1 - imidazoly 1 


91 


CH2CH3 


2-pyridyl 




2 - ( aminosulf onyl ) phenyl 


92 


CH2CH3 


2-pyridyl 


2- 


- (methylaminosulf onyl) phenyl 


93 


CH2CH3 


2-pyridyl 




1 -pyr rol idinocarbony 1 


94 


CH2CH3 


2-pyridyl 




2- (methylsulf onyl ) phenyl 


95 


CH2CH3 


2-pyridyl 




4-morpholino 


96 


CH2CH3 


2-pyridyl 


2- 


( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 


97 


CH2CH3 


2-pyridyl 




4 -morpholinocarbonyl 


98 


CH2CH3 


2-pyridyl 




2 -methyl - 1 - imidazolyl 


99 


CH2CH3 


2-pyridyl 




5 -me t hy 1 - 1 - imidazolyl 


100 


CH2CH3 


2-pyridyl 


2 -methyl sul f ony 1 - 1 - imidazolyl 


101 


CH2CH3 


3-pyridyl 




2 - ( aminosulf onyl ) phenyl 


102 


CH2CH3 


3-pyridyl 


2- 


- (methylaminosulfonyl) phenyl 


103 


CH2CH3 


3-pyridyl 




i -pyrrol idinocarbony 1 


104 


CH2CH3 


3-pyridyl 




2- (methylsulfonyl) phenyl 


105 


CH2CH3 


3-pyridyl 




4-morpholino 


106 


CH2CH3 


3-pyridyl 


2- 


(1' -CF3- tetrazol-2 -yl) phenyl 


107 


CH2CH3 


3 -pyr idyl 




4 -morpholinocarbonyl 


108 


CH2CH3 


3-pyridyl 




2 -methyl - 1 - imidazolyl 


109 


CH2CH3 


3-pyric^l 




5 -methyl - 1 - imidazolyl 


110 


CH2CH3 


3-pyridyl 


2 -me thylsul f ony 1 - 1 - imidazolyl 


111 


CH2CH3 


2-pyriinidyl 




2 - ( aminosul f onyl ) phenyl 


112 


CH2CH3 


2-pyrimidyl 


2- 


• (methylaminosulfonyl) phenyl 


113 


CH2CH3 


2-pyriinidyl 




1 -pyrrol idinocarbonyl 


114 


CH2CH3 


2-pyriinidyl 




2- (methylsulf onyl ) phenyl 


115 


CH2CH3 


2-pyrimidyl 




4-morpholino 


116 


CH2CH3 


2-pyrimidyl 


2- 


( 1 ' -CF3 - tetrazol - 2 -y 1 ) phenyl 


117 


CH2CH3 


2-pyrimidyl 




4 -morpho 1 inocarbony 1 


118 


CH2CH3 


2-pyrimidyl 




2-methyl-l-imidazolyl 


119 


CH2CH3 


2-pyrimidyl 




5 -methyl - 1 - imidazolyl 


120 


CH2CH3 


2-pyrimidyl 


2 -methylsulfonyl-1- imidazolyl 


121 


CH2CH3 


5-pyrimidyl 




2 - ( aminosul f onyl ) phenyl 
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122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 



CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 



5-pyriinidyl 

S-pyrimidyl 

S-pyrimidyl 

5~pyriroidyl 

S-pyrimid/l 

5-pyrimidyl 

5-pyrimidyl 

5-pyrimid/i 

5~pyrimidyl 

2-Cl-phenyl 

2 -CI -phenyl 

2 -CI -phenyl 

2-Cl-phenyl 

2 -CI -phenyl 

2-Cl-phenyl 

2-Cl-phenyl 

2-Cl-phenyl 

2-Cl-phenyl 

2-Cl-phenyl 



2 - (methylaminosulf onyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - t e trazol -2 -y 1 ) phenyl 
4 -morpho 1 inocarbony 1 
2-inethyl-l-imida2olyl 
5 -methyl - 1 - iniidazolyl 
2-methylsulfonyl-l-iinida2olvl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 - pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - tetrazol - 2 -y 1 ) phenyl 
4 -morpholinocarbonyl 

2 - methyl-l-imidazolyl 
5 -me thy 1 - 1 - imidaz oly 1 

2-methylsulfonyl-l-inu.da2olyl 



152 
153 
154 
155 
156 
157 
158 
159 
160 



161 
162 
163 
164 
165 
166 
167 
168 
169 



CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 



2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2,6-diF-phenyl 
2,6-diF-phenyl 
2, 6-diF-phenyl 
2,6-diF-phenyl 
2,6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2,6-diF-phenyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulf onyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4-morpholinocarbonyl 

2 -methyl - 1 - imidazoly 1 
5 -methyl - 1 - imidazoly 1 

2-methylsulfonyl-l-imidazolvl 



CF3 


phenyl 


CF3 


phenyl 


CF3 


phenyl 


CF3 


phenyl 


CF3 


phenyl 


CF3 


phenyl 


CF3 


phenyl 


CF3 


phenyl 


CF3 


phenyl 



2 - ( aminosul f ony 1 ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 

2 - (methylsul f onyl ) phenyl 
4-morpholino 
2- {l'-CF3-tetrazol-2-yl)phenyl 
4 -mozphol inocarbony 1 

2 -methyl - 1 - imidazoly 1 
5 -me thy 1- 1 - imidazoly 1 

2 -methylsulfonyl - l-imidazolvl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulf onyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (1 ' -CF3 -tetrazol -2 -yl ) phenyl 
4 -morphol inocarbony 1 

2 -methyl-l-imidazolyl 
5 -methyl - 1 - imidazoly 1 
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170 


CF3 


phenyl 


2 -me thylsul f ony 1 - 1 - imidazo lyl 


171 


CF3 


2-pyridyl 




2 - ( ciminosul f onyl ) phenyl 


172 


CF3 


2-pyridyl 


2 


- (methylaminosulf onyl ) phenyl 


173 


CF3 


2-pyridyl 




1 -pyrr 0 1 i dinoc arbony 1 


174 


CF3 


2 -pyr idy 1 




2- (methylsulf onyl ) phenyl 


175 


CF3 


2-pyridyl - 




4 -morpholino 


176 


CF3 


2-pyridyl 


2- 


- (1 ' -CF3-tetrazol-2-yl)phenyl 


177 


CF3 


2-pyridyl 




4 -morphol inoccurbonyl 


178 


CF3 


2-pyridyl 




2 -methyl - 1 - imidazolyl 


179 


CF3 


2-pyridyl 




5 -methyl - 1 - imidazolyl 


180 


CF3 


2-pyridyl 


2 


-me thylsul f onyl-1 - imidazolyl 


181 


CF3 


3 -pyr idyl 




2 - ( aminosul f ony 1 ) phenyl 


182 


CF3 


3 -pyr idyl 


2 


- (methylaminosulf onyl ) phenyl 


183 


CF3 


3-pyridyl 




1 -pyr rol idinocarbony 1 


184 


CF3 


3 -pyr idyl 




2 - (methylsulf onyl ) phenyl 


185 


CF3 


3-pyridyl 




4 -morphol ino 


186 


CF3 


3-pyridyl 


2- 


' { 1 ' -CF3 - tetrazol -2 -yl ) phenyl 


187 


CF3 


3-pyridyl 




4 -morpholinocarbonyl 


188 


CF3 


3-pyridyl 




2 -methyl - 1 - imidazolyl 


189 


CF3 


3-pyridyl 




5 -me thy 1 - 1 - imida zoly 1 


190 


CF3 


3-pyridyl 


2 


-me thylsul f onyl - 1 - imidazolyl 


191 


CF3 


2-pyrimidyl 




2- ( aminosul f onyl ) phenyl 


192 


CF3 


2-pyriinidyl 


2- 


- (methylaminosulfonyl) phenyl 


193 


CF3 


2-pyriinidyl 




1 -pyrrolidinocarbonyl 


194 


CF3 


2-pyrimidyl 




2- (methylsulfonyl) phenyl 


195 


CF3 


2-pyrimidyl 




4 -morpholino 


196 


CF3 


2-pyrimidyl 


2- 


( 1 ' -CF3 - tetrazol -2 -y 1 ) phenyl 


197 


CF3 


2-pyrimidyl 




4 -morpholinocarbonyl 


198 


CF3 


2-pyrimidyl 




2 -methyl - 1 - imidazolyl 


199 


CF3 


2-pyrimidyl 




5 -methyl - 1 - imidazolyl 


200 


CF3 


2-pyrimidyl 


2- 


-methylsulf onyl-l-imidazolyl 


201 


CF3 


5-pyrimidyl 




2- (aminosulf onyl ) phenyl 


202 


CF3 


5-pyrimidyl 


2- 


- (methylaminosulfonyl ) phenyl 


203 


CF3 


5-pyrimidyl 




1 -pyrrol idinocarbony 1 


204 


CF3 


5-pyrimidyl 




2- (methylsulf onyl) phenyl 


205 


CF3 


5-pyrimidyl 




4 -morpholino 


206 


CF3 


5~pyrimidyl 


2- 


( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 


207 


CF3 


5-pyrimidyl 




4 -morphol inocarbonyl 


208 


CF3 


5-pyrimidyl 




2 -methyl - 1 - imidazolyl 


209 


CF3 


5-pyrimidyl 




5 -methyl - 1 - imidazolyl 


210 


CF3 


5-pyrimidyl 


2- 


methylsulf onyl-l-imidazolyl 


211 


CF3 


2-Cl-phenyl 




2 - ( aminosulf onyl ) phenyl 


212 


CF3 


2 -CI -phenyl 


2- 


(methylaminosulf onyl ) phenyl 


213 


CF3 


2-Cl-phenyl 




1 -pyrrol idinocarbony 1 


214 


CF3 


2 -CI -phenyl 




2- (methylsulfonyl) phenyl 


215 


CF3 


2-Cl-phenyl 




4 -morphol ino 


216 


CF3 


2-Cl-phenyl 


2- 


( 1 ' -CF3 - tetrazol -2 -y 1 ) phenyl 


217 


CF3 


2-Cl-phenyl 




4 -morphol inocarbonyl 
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218 CF3 2«Cl-phenyl 

219 CF3 2-Cl-phenyl 

220 CF3 2-Cl-phenvl 



221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 



232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 



CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 



-F-phenyl 
2-F-phenyl 
2"F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 



2 -me thyl -1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -me thylsulf onyl - 1- imidazolyl 



CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
SCH3 



2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6 - di F -phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 



2- (aminosulfonyl) phenyl 
2- {methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5-methyl-l-imidazolyl 

2 -me thylsul f onyl - 1 - imidazolyl 



2 - ( aminosul f ony 1 ) phenyl 
2 - (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2 - (methyl sul f ony 1 ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol -2 -yl) phenyl 
4 -morpho 1 inocarbony 1 
2 -methyl - 1 - imidazolyl 
5-methyl-l-imidazolyl 
2-me thylsulf onyl-l-imidazolyl 



252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 



SCH3 
SCH3 
SCH3 
SCH3 
SCH3 
SCH3 
SCH3 
SCH3 
SCH3 



phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 



SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SC!H3 

SCH3 

SCH3 

SCH3 



2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 



2- (aminosulfonyl ) phenyl 
2- (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol -2 -yl) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2-methylsulf onyl-l-imidazolyl 



SCH3 
SCH3 
SCH3 
SCH3 



3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyri<^l 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
l"Pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - 1 e trazol -2 -y 1 ) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 -imidazolyl 
5 -methyl - 1 - imidazolyl 
2-me thylsulf onyl-l-imidazolyl 



2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl ) phenyl 
1-pyrrolidinocarbonyl 
2 - (methylsulfonyl ) phenyl 
4-morph6lino 
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266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 



SCH3 3 -pyridyl 2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 

SCH3 3 -pyridyl 4-niorpholinocarbonyl 

SCH3 3-pyridyl 2 -methyl -l-imidazolyl 

SCH3 3-pyridyl 5 -methyl -1-imidazolyl 

SCH3 3-pyridyl 2 -me thylsulf onyl -1 - imidazoly 1 



SC3i3 2-pyrimidyl 

SCH3 2-pyrimidyl 

SCH3 2-pyrimidyl 

SCH3 2-pyriroidyl 

SCH3 2-pyrimidyl 

SCH3 2-pyrimidyl 

SCH3 2-pyrimidyl 

SCH3 2-pyrimidyl 

SCH3 2-pyrimidyl 

SCH3 2-pyrimidyl 



2- (aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 "Pyrrolidinocarbonyl 

2 - (me thylsulf onyl ) phenyl 
4-morpholino 
2 - { 1 ' -CF3 - 1 etrazol-2 -yl ) phenyl 
4 -morpholinocarbonyl 

2 -me thy 1 - 1 - imidazoly 1 
5 -methyl - 1 - imidazoly 1 

2 -me thy Isul f onyl - 1- imidazolyl 



282 
283 
284 
285 
286 
287 
288 
289 
290 
291 



SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimi dy 1 



2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 - pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 
4 -morpholinocarbonyl 

2- methyl-l-imidazolyl 
5 -methyl - 1 - imida z o ly 1 

2 -me thylsul f onyl - 1 - imidazolyl 



292 
293 
294 
295 
296 
297 
298 
299 
300 
301 



SCH3 2 -CI -phenyl 

SCH3 2-Cl-phenyl 

SCH3 2-Cl-phenyl 

SCH3 2-Cl-phenyl 

SCH3 2-Cl-phenyl 

SCH3 2-Cl-phenyl 

SCH3 2-Cl-phenyl 

SCH3 2-Cl-phenyl 

SCH3 2-Cl-phenyl 

SCH3 2-Cl-phenyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulf onyl) phenyl 
4-morpholino 
2 - (1 ' -CF3-tetrazol -2 -yl) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5-methyl-l-imidazolyl 
-methylsulf onyl-1- imidazolyl 



SCH3 2-F -phenyl 2- (aminosulf onyl ) phenyl 

SCH3 2-F-phenyl 2- (methylaminosulfonyl) phenyl 

SCH3 2 -F-phenyl 1 -pyrrol idinocarbonyl 

SCH3 2-F-phenyl 2- (methylsulf onyl ) phenyl 

SCH3 2-F-phenyl 4-morpholino 

SCH3 2-F-phenyl 2- d' -CF3-tetrazol-2-yl)phenyl 

SCH^ 2-F-phenyl 4 -morpholinocarbonyl 

SCH3 2 -F-phenyl 2 -methyl - 1 - imidazolyl 

SCH3 2-F-phenyl 5-methyl-l-imidazolyl 

SCH3 2-F-p henyl 2 -me thyl sul f ony 1 - 1 ■ imidazolyl 



302 
303 
304 
305 
306 
307 
308 
309 
310 

311 SCH3 . 2,6-diF-phenyl 

312 SCH3 2 , 6-diF-phenyl 

313 SCH3 2 , 6-diF-phenyl 



2- (aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbonyl 
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314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 



SCH3 2 , 6-diF-phenyl 2- (methylsulf onyl ) phenyl 

SCH3 2 , 6-diF-phenyl 4-morpholino 

SCH3 2, 6-diF-phenyl 2- (l'-CF3-tetrazol-2-yl) phenyl 

SCH3 2 , 6-diF-phenyl 4-inorpholinocarbonyl 

SCH3 2, 6-diF-phenyl 2-methyl-l-imidazolyl 

SCH3 2 , 6-diF-phenyl S-methyl-l-imidazolyl 

SCH3 2, 6-diF-phenyl 2-inethylsulfonyl-l-imidazolvl 



SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 



phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 



331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 



2 - ( aminosul f onyl ) phenyl 
2 - {methylaminosulf onyl ) phenyl 

1 -pyrrolidinocarbony 1 
2- (methylsulf onyl ) phenyl 

4-inorpholino 
2- (1' -C^'3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazoly 1 
5-methyl-l-imidazolyl 

2-methylsulfonyl-l-iinidazolyl 



SOCH3 2-pyridyl 2 - { aminosulf onyl ) phenyl 

SOCH3 2-pyric^l 2- (methylaminosulf onyl ) phenyl 

SOCH3 2 -pyr idy 1 1 -pyrrol idinocarbonyl 

SOCH3 2-pyridyl 2- (methylsulfonyl) phenyl 

SOCH3 2-pyridyl 4-morpholino 

SOCH3 2-pyridyl 2- d' -CF3-tetrazol-2-yl)phenyl 

SOCH3 2-pyridyl 4-morpholinocarbonyl 

SOCH3 2-pyridyl 2-methyl-l-iinidazolyl 

SOCH3 2 -pyridyl 5 -methyl - 1 - imidazoly 1 

SOCH3 2 -pyr idyl 2 >me thylsul f ony 1 - 1 - imidazolyl 

SOCH3 3 -pyridyl 2 - ( aminosulf onyl ) phenyl 

SOCH3 3 -pyric^l 2 - (methylaminosulf onyl ) phenyl 

SOCH3 3 -pyridyl 1-pyrrolidinocarbonyl 

SOCH3 • 3-pyridyl 2- (methylsulfonyl) phenyl 

SOCH3 3-pyridyl 4-morpholino 

SOCH3 3-pyridyl 2- (1 ' -CF3-tetrazol -2 -yl) phenyl 

SOCH3 3 -pyridyl 4 -morphol inocarbony 1 

SOCH3 3 -pyridyl 2 -methyl - 1 - imidazolyl 

SCX3i3 3-pyridyl 5 -methyl- 1- imidazolyl 

^0^3 3-pyridyl 2 -methylsulf onyl-l-imidazolyl 



SOCH3 

SOCH2 
SOCH3 
SOCH3 
SOCH3 
SOCH2 
SOCH3 
SOCH3 
S(XH3 
SOCH3 



2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbony 1 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -moiphol inocarbony 1 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -me thylsul f ony 1 - 1 ^ imidazolyl 



SOCH3 5-pyrimidyl 



2- (aminosulfonyl) phenyl 
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362 
363 
364 
365 
366 
367 
368 
369 
370 
371 



SOCH3 
SOCH3 
SOCH3 
SbCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 



B-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyi 
5-pyrimidyl 



2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulf onyl ) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - t etrazol -2 -yl ) phenyl 
4 -morphol inocarbony 1 
2 -methyl - 1 -imidazolyl 
5 -me thy 1 - 1 - imidazo ly 1 
2 -methylsulf onyl - 1 - imidazolyl 



372 
373 
374 
375 
376 
377 
378 
379 
380 
381 



SOCH3 
SOCH3 
SOCH3 
SOC3i3 
SOCH3 
SOCH3 

scx:h3 
SOCH3 
SOCH3 
SOCH3 



2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2 -CI -phenyl 



2 - { aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2- ( methyl sulfonyl) phenyl 
4-morpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 -imidazolyl 
5 -me thy 1 - 1 - imida zoly 1 
2 -me thy 1 sul f onyl - 1 - imidazolyl 



382 
383 
384 
385 
386 
387 
388 
389 
390 



391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 



SOCH3 2-F-phenyl 2- ( aminosul f onyl ) phenyl 

SOCH3 2 -F-phenyl 2 - (methylaminosulfonyl ) phenyl 

SOCH3 2-F-phenyl 1-pyrrolidinocarbonyl 

SOCH3 2 -F-phenyl 2 - (methy Isul f onyl ) phenyl 

SOCH3 2-F-phenyl 4-morpholino 

SOCH3 2-F-phenyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

SOCH3 2-F-phenyl 4 -morpholinocarbonyl 

SOCH3 2-F-phenyl 2-methyl-l-imidazolyl 

SOCH3 2-F-phenyl 5-methyl-l-imidazolyl 

SQCH3 2 -F-phenyl 2 -me thy 1 s ul f onyl - 1 ~ imidazo ly 1 



SOCH3 2 , 6 -diF-phenyl 

SOCH3 2 , 6-diF-phenyl 

SOCH3 2 , 6-diF-phenyl 

SOCH3 2 , 6 -diF-phenyl 

SOCH3 2 , 6-diF-phenyl 

SOCH3 2 , 6 -diF-phenyl 

S0ai3 2 , 6 -diF-phenyl 

SOCH3 2 , 6-diF-phenyl 

SOCH3 2 , 6-diF-phenyl 

SOCH3 2 , 6-diF-phenyl 



2- (aminosulfonyl) phenyl 
2 - (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 
4-morpholino 
2 - (1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 
2-methyl-l-imidazolyl 
5-methyl-l-imida2olyl 
2 -me thy Isul f ony 1 - 1 - imidazolyl 



402 
403 
404 
405 
406 
407 
408 
409 



SO2CH3 phenyl 2 - ( aminosulfonyl ) phenyl 

SO2CH3 phenyl 2 - (methy laminosul f ony 1 ) phenyl 

SO2CH3 phenyl 1-pyrrolidinocarbonyl 

SO2CH3 phenyl 2 - (me thylsulf onyl ) phenyl 

SO2CH3 phenyl 4-morpholino 

SO2CH3 phenyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

SO2CH3 phenyl ' 4 -morpholinocarbonyl 

SO2CH3 phenyl 2-methyl-l-imida2olyl 

SO2CH3 phenyl 5 -methyl - 1 - imidaz oly 1 
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410 SQ2CH 3 phenyl 2^methylsulf onvl-l^im ida^.oiyi 



411 
412 
413 
414 
415 
416 
417 
418 
419 
420 



SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 



2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-"Pyridyl 
2-pyridyl 
2-pyridyl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 

1 - pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 - methyl -l-imidazolyl 
5 -methyl - 1 - imidazoly 1 

2-methylsulfonyl-l~imidazolyl 



421 
422 
423 
424 
425 
426 
427 
428 
429 
430 



431 
432 
433 
434 
435 
436 
437 
438 
439 
440 



SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 



SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 



3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyrid/l 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 



2-pyrimi<^irl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyriraidyl 
2-pyrimidyl 
2-pyrimidyl 



2 - ( aminosul f ony 1 ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2- (1 ' -CP3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 
2 -methyl - l-imidazolyl 
5-methyl-l-imidazolyl 
2 -methylsul f onyl ~1 - imidazolvl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - { 1 ' -CF3 - t e trazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazoly 1 
5 -me thyl -1 - imidazolyl 
2 -me thy Isul f ony 1 - 1 - imidazolyl 



441 
442 
443 
444 
445 
446 
447 
448 
449 
450 



SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 



5~pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 



2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbony 1 
2 -me thy 1 - 1 - imidazolyl 
5-methyl-l-imidazolyl 
2-inethylsulfonyl-l-imidazolyl 



451 
452 
453 
454 
455 
456 
457 



SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 



2 -CI -phenyl 
2 -CI -phenyl 
2-Cl -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 



2 - { aminosul f onyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl ) phenyl 
4-morpholino 
2- (l'-CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 
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458 
459 
460 



SO2CH3 
SO2CH3 
SO2CH3 



2 -CI -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 



2 -methyl - 1 - imidazoly 1 
5 -methyl - l-imiciazolyl 



461 


SOiCHt 


2 




2 - ( aminosulf onyl ) phenyl 


462 


SO2CH3 


2 


-F-phenyl 


2- (methylaminosulfonyDphenvl 


463 


SO2CH3 


2 


^F-phenyl 


1 "pyrrolidinocarbony 1 


464 


SO2CH3 


2 


-F-phenyl 


2- (methylsulfonyl) phenyl 


465 


SO2CH3 


2 


-F-phenyl 


4-morpholino 


466 


SO2CH3 


2 


'F-phenyl 


2 - (1' -CP3-tetrazol-2-yl)phenyl 


467 


SO2CH3 


2 


"F-phenyl 


4 -morphol inocarbonyl 


468 


SO2CH3 


2 


-F-phenyl 


2 -methyl - 1 - imidazoly 1 


469 


SO2CH3 


2- 


-F-phenyl 


5 -methyl - 1 - imidazoly 1 


470 


SO2CH3 


2- 


-F-phenyl 


2-methylsulfonyl-l-imidazolvl 



472 SO2CH3 2 , 6-diF-phenyl 

473 SO2CH3 2 , 6-diF-phenyl 

474 SO2CH3 2 , 6-diF-phenyl 

475 SO2CH3 2 , 6-diF-phenyl 

476 SO2CH3 2 , 6-diF-phenyl 

477 SO2CH3 2 , 6-diF-phenyl 

478 SO2CH3 2 , 6-diF-phenyl 

479 SO2CH3 2 , 6-diF-phenyl 

480 SO2CH3 2 . 6-diF-phenyl 



481 

482 

483 

484 

485 

486 

487 

488 

489 

490 



CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 



phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 



2- (methylaminosulfonyl) phenyl 
1-pyrrolidinocarbonyl 
2- (methylsulfonyl ) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazoly 1 
5 -methyl - 1 - imidazoly 1 
2 -methylsul f onyl - 1 - imidazol yl 
2 - ( aminosulf onyl ) phenyl 

2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbonyl 

2 - (methylsulfonyl ) phenyl 

4-morpholino 

2 - (1 ' -CF3 - tetrazol -2 -yl ) phenyl 

4 -morpholinocarbonyl 

2 -me thyl - 1 - imidazoly 1 

5 -methyl - 1 -imidazolyl 

2-methylsulfonyl-l-imidazolyl 



491 
492 



CH2NH- 
SO2CH3 
CH2i«H- 
SO2CH3 



2-pyridyl 2- (aminosulf onyl ) phenyl 

2 -pyr idyl 2 - (me thylaminosul f onyl ) phenyl 



311 



W098A28269 

493 CH2NH- 
SO2CH3 

494 CH2NH- 

SO2CH3 

495 CH2NH- 

SO2CH3 

496 CH2NH- 
SO2CH3 

497 CH2NH- 
SO2CH3 

498 CH2NH- 
SO2CH3 

499 CH2NH- 
SO2CH3 

500 CH2NH- 
SQ2CH3 

501 CH2NH 
SO2CH3 

502 CH2NH- 
SO2CH3 

503 CH2NH- 
SO2CH3 

504 CH2NH- 
SO2CH3 

505 CH2NH- 
SO2CH3 

506 CH2NH-. 
SO2CH3 

507 CH2NH- 
SO2CH3 

508 CH2NH- 
SO2CH3 

509 CH2NH- 
SO2CH3 

510 CH2NH« 
SO2CH3 

511 CH2NH- 
SO2CH3 

512 CH22ra- 
SO2CH3 

513 CH2NH- 
SO2CH3 

514 CH2NH- 
SO2CH3 

515 CH2NH. 
SO2CH3 

516 CH2NH- 
SO2CH3 



2-pyridyl 
2-pyridyl 
^-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2"pyridyl 

2- pyri<fyl 

3- pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 

2-pyriinidyl 
2.-pyriiaidyl 
2-pyriini^l 
2-pyriinidyl 
2-pyriinidyl 
2-pyriinidyl 



PCT/US^y22895 
1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 
4-inorpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 -imidazolyl 
5 -methyl - 1 - imidazolyl 
2-methylsulfonyl-l-iinidazolyl 

2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - (1 ' -CF3- tetrazol -2 -yl) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -methylsulf onyl-l-iniidazolyl 

2 - { aminosul f onyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2 - (methylsulfonyl ) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
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517 


CH2NH- 


2-pyrimidyl 








o±o 




2-pyrimidyl 










L.ri2Wrt— 


2 -pyr imidyl 




ow2v«n3 






V-.fl2iMil— 


2 -pyr imioy 1 




oi-/2^**3 






CH2NH- 


5-pyrimidyl 




S02Cn3 






CH2NH- 


5-pyriitiidyl 




SO2CH3 




523 


CH2NH- 


S-pyrimicayl 




SO2CH3 




524 


CH2NH- 


5-pyriitiidyl 




SO2CH3 




c o c 
525 


CH2NH-- 


5-pyriiaidyl 




SO2CH3 




c o ^ 

526 


CH2NH- 


5-pyrimidyl 




SO2CH3 




527 


CH2NH- 


5-pyriiaidyl 




SO2CH3 






Cn2NH- 


S-pyrimidyl 




SO2CH3 






CH2NH- 


5-pyrimidyl 




SO2CH3 






CH2NH- 


5-pyrimidyl 




SO2CH3 




531 


CH2NH- 


2-Cl-phenyl 




SO2CH3 




coo 
532 


CH2NH- 


2-Cl-phenyl 




SO2CH3 




533 


CH2NH- 


2 -CI -phenyl 




SO2CH3 




534 


CH2NH- 


2-Cl-phenyl 




SO2CH3 




535 


CH2NH- 


2-Cl-phenyl 




SO2CH3 




CO 
53o 


CH2NH- 


2-Cl-phenyl 




SO2CH3 




53 / 


CH2NH- 


2-Cl-phenyl 




SO2CH3 




c o rt 

538 


CH2NH- 


2-Cl-phenyl 




SO2CH3 




539 


CH2NH- 


2-Cl-phenyl 




SO2CH3 




540 


CH2NH- 


2-Cl-phenyl 




SO2CH3 





PCT/US97/22895 

4 -morphol inocarbony 1 
2 -methyl - 1 - imidazolyl 
5 -methyl -1 - imidazolyl 
2 -me thylsul f onyl - 1 - imidazolyl 

2 - ( aminosul f onyl ) phenyl 
2 - (methylaminosulf onyl ) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - tetrazol-2-yl ) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -methylsulf onyl-l-imidazolyl 

2 - { aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 

2 - (methylsul f onyl ) phenyl 
4-morpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -me thy 1 - 1 - imida zolyl 
5 -methyl - 1 - imidazolyl 

2 -methylsul f ony 1 - 1 - imidazolyl 
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541 
542 
543 
544 
545 
546 
547 
548 
549 
550 



551 

552 

553 

554 

555 

556 

557 

558 

559 

560 



CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SQ2CH3 



2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-'phenyl 

2-F-phenyl 

2-F--phenyl 

2-F-phenyl 

2-F^phenyl 

2-F-phenyl 

2-F-phenyl 



PCT/US97/2289S 

2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1-pyrrolidinocarbonyl 
2 - (methylsulf onyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbony 1 
2 -methyl-l-imidazolyl 
5-methyl-l-iinida2olyl 
2 -methylsul f onyl - 1 - iinidazoly 1 



561 
562 
563 
564 
565 
566 
567 
568 
569 



CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 



2, 6-diF-phenyl 
2, 6-diF-phenyl 2 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 2- 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 2 



2 - { aminosul f onyl ) phenyl 
- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbonyl 
2 - (methylsulf onyl ) phenyl 
4-morpholino 
(1 ' -CF3-tetra2ol-2-yl)phenyl 
4 -morpholinocarbonyl 
2 -methyl- 1 -imidazolyl 
5-methyl - 1 -imidazolyl 
•methylsulf onyl-l-imidazolyl 



CI phenyl 

CI phenyl 2- 

Cl phenyl 

CI phenyl 

CI phenyl 

CI phenyl 2- 

Cl phenyl 

CI phenyl 

CI phenyl 



2 - ( aminosul f onyl ) phenyl 
- (methylaminosulfonyl ) phenyl 
1 -pyrrol idinocarbony 1 
2- (methylsulf onyl ) phenyl 

4-morpholino 
( 1 ' -CF3 - tetrazol-2-yl ) phenyl 
4 -morpholinocarbonyl 
2 -me t hy 1 - 1 - imida zo ly 1 
5 -methyl -l-imidazolyl 
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570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 



-51 P^Q^v^ ^ 2-ineth YlsulfonYl-l-imidazolvl 

, J- -T 2 - ( aminosulf onyl ) phenyl 

2- (methylaminosulf onyl) phenyl 
1-pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 
4-morpholino 
2- {1 ' -CF3-tetra2ol-2-yl)phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazoly 1 
5 -methyl - 1 - imidazoly 1 
2 -me thvl sul f onyl - 1 imidazolvl 



CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 



2 -pyridyl 
2-pyridyl 
2-pyridyl 
2'pyridyl 
2-pyridyl 
2-pyridyr 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pvridvl 



582 
583 
584 
585 
586 
587 
588 
589 
590 
591 



CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 



3 -pyridyl 2 - (aminosulf onyl ) phenyl 

3 -pyridyl 2- (methylaminosulf onyl ) phenyl 

3 -pyridyl 1 -pyrrol idinocarbony 1 

3 -pyridyl 2 - (methylsulf onyl ) phenyl 

3 -pyridyl 4 -morpho 1 ino 

3-pyridyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

3 -pyr ic^l 4 -morphol inocarbonyl 

3 -pyridyl 2 -methyl - 1 - imidazolyl 

3 -pyridyl 5 -methyl - 1 - imidazolyl 

3 -pyrid yl 2 -me thylsul f onyl -1 - imidazolyl 



CI 2-pyrimidyl 

592 CI 2-pyrimidyl 

593 CI 2-pyrimidyl 

594 CI 2-pyrimidyl 

595 CI 2-pyrimi<^l 

596 CI 2-pyrimidyl 

597 Cl 2-pyrimidyl 

598 Cl 2-pyrimidyl 

599 Cl 2-pyrimidyl 
-fOO Cl 2-pvrimidvl 



601 
602 
603 

604 
605 
606 
607 
608 
609 
610 
611 



Cl 5-pyrimidyl 

Cl 5-pyrimidyl 

Cl 5-pyriraidyl 

Cl 5-pyrimidyl 

Cl 5-pyrimidyl 

Cl 5-pyrimidyl 

Cl 5-pyrimidyl 

Cl 5-pyrimidyl 

Cl 5-pyrimidyl 

Cl 5-pvrimidvl 



2 - ( aminosul f onyl ) phenyl 
2 - (me thylaminosulf onyl ) phenyl 

1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - t e trazol - 2 -yl ) phenyl 
4 -morpholinocairbonyl 

2 -methyl - 1 - imidazolyl 
5 -me thy 1 - 1 - imidazolyl 

2-methvlsulfonvl-l-imidazolYl 



2 - ( aminosul f ony 1 ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 - pyrrolidinocarbonyl 
2- (methylsulf onyl )phenyl 

4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl) phenyl 
4 -morpholinocarbonyl 

2 - me thy 1 - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methylsulfonyl -1- imidazolvl 



612 
613 
614 
615 
616 
617 
618 
619 
620 
621 



Cl 2-Cl-phenyl 

Cl 2-Cl-phenyl 

Cl 2-Cl-phenyl 

Cl 2-Cl-phenyl 

Cl 2-Cl-phenyl 

Cl 2-Cl-phenyl 

Cl 2-Cl-phenyl 

Cl 2-Cl-phenyl 

Cl 2-Cl-phenyl 

Cl 2 -Cl -Phenyl 



2 - ( aminosulf onyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 

1 - pyrrol idinocarbonyl 

2 - (methylsulfonyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl) phenyl 
4 -morpholinocarbonyl 

2 - methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2-methylsulfonyl-l-imidazolyl 



622 
623 
624 



Cl 
Cl 
Cl 
Cl 



2-F-phenyl 2- (aminosulf onyl ) phenyl 

2 -F-phenyl 2 - (methylaminosulfonyl ) phenyl 
2 -F-phenyl 1 -pyrrolidinocarbonyl 

2-F-phenyl 2- (methylsulfonyl ) phenyl 
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625 

626 

627 

628 

629 

630 

631 

632 

633 

634 

635 

636 

637 

638 

639 

640 

641 

642 

643 

644 

645 

646 

647 

648 

649 

650 

651 



652 

653 

654 

655 

656 

657 

658 

659 

660 

661 

662 

663 

664 

665 

666 

667 

668 

669 

670 

671 

672 

673 

674 

675 

676 

677 

678 

679 



CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 



F 
F 
F 
F 
F 
F 
F 
F 

_F_ 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 



2-F-phenyl 
2 -F -phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenYl 
2,6-diF-phenyl 
2, 6-diF-phenyl 
2,6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2,6-diF-phen vl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 



2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyri(^l 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 

2- pvri 

3- pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pvridvl 

2-pyrimidyl 
2-pyrimidyl 
2-pyriinidyl 
2-pyriinidyl 
2-pyrimidyl 
2-pyriniidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 



4-morpholino 
2 - ( 1 ' -CF3 - 1 e trazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 
2 -methyl- 1 -imidazolyl 
5 -methyl - 1 - imidazoly 1 
2 -methy lsul f onyl -1 - imidaznl yi 

2 - ( aminosulf onyl ) phenyl 
2 - (methylaminosulf onyl ) phenyl 

1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (1 ' -CF3-tetra2ol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidaz oly 1 

2-methvlsulf onvl-l -imidazolyl 

2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbony 1 
2- (methylsulfonyl ) phenyl 

4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbonyl 

2 -me thy 1 - 1 - imida z o ly 1 
5 -methyl - 1 - imidazolyl 

2-methvlsulfonyl-i -imidazolyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbony 1 
2- (methylsulfonyl ) phenyl 

4-morpholino 
2- (1 • -CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbonyl 

2 -methyl - 1 -imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methyl sulfonyl -1 -imidazoly l 
2 - ( aminosulf onyl ) phenyl 
■ (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
• (1' "CF3-tetra2ol-2-yl)phenyl 
4 -morphol inocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2-methylsulf onyl-1 -imidazoly l 
2- (aminosulf onyl ) phenyl 
■ (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl ) phenyl 

4-morpholino 
(1' -CF3-tetra2ol-2-yl)phenyl 
4 -morphol inocarbonyl v 
2 -methyl -1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
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680 
681 



2-pyriinidYl 
5-pyrimidyl 
B-pyrimidyl 
S-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
B-pyrimidyl 
5-pyrimidyl 
5~pyrimidyl 
5-pyrimidyl 
5-pvrimidvl 



2 -me thvlsul f onyl - 1 - imidazo 1 vl 



682 
683 
684 
685 
686 
687 
688 
689 
690 
691 



F 
F 
F 
F 
F 
F 
F 
F 
F 
F 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - 1 e trazol -2 -y 1 ) phenyl 
4 -morpholinocarbonyl 
2-methyl-l-imidazolyl 
5 -methyl - 1 -imida zolyl 
2 -me thvlsul f onvl - 1 - imidazolyl 



692 
693 
694 
695 
696 
697 
698 
699 
700 
701 



F 2 -CI -phenyl 

F 2 -CI -phenyl 

F 2 -CI -phenyl 

F 2-Cl-phenyl 

F 2 -CI -phenyl 

F 2 -CI -phenyl 

F 2 -CI -phenyl 

F 2 -CI -phenyl 

F 2 -CI -phenyl 

..F 2 -CI -phenyl 

F 2 -F-phenyl 

F 2 -F-phenyl 

F 2 -F-phenyl 

F 2 -F-phenyl 

F 2 -F-phenyl 

F 2 -F-phenyl 

F 2 -F-phenyl 

F 2 -F-phenyl 

F 2 -F-phenyl 

F 2-F-phenvl 



2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2 - (1 ' -CF3 - te trazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imida zoly 1 
5 -methyl - 1-imidazolyl 

2 -me thylsul f onvl - 1 - imidazolyl 



702 
703 
704 
705 
706 
707 
708 
709 
710 
711 



2- (aminosulfonyl) phenyl 
2 - (methylaminosulfonyl ) phenyl 

1 -pyrrol idinocarbony 1 
2- (methylsulfonyl ) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - te trazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 

2 -methyl -1 -imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methylsul f onyl -1- imidazolyl 



F 2,6-diF-phenyl 

712 F 2,6-diF-phenyl 

713 F 2, 6-diF-phenyl 

714 F 2 , 6-diF-phenyl 

715 F 2 , 6-diF-phenyl 

716 F 2 , 6-diF-phenyl 

717 F 2 , 6-diF-phenyl 

718 F 2, 6-diF-phenyl 

719 F 2, 6-diF-phenyl 

720 F 2,6-diF-Dhenyl 



2 - ( aminosulfonyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 

1 - pyrrolidinocarbonyl 
2- (methylsulfonyl ) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - te trazol -2 -y 1 ) phenyl 
4 -morpholinocarbonyl 

2 - methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methylsulfonyl - 1 - imidazolyl 



721 


CO2CH3 


phenyl 


722 


CO2CH3 


phenyl 


723 


CO2CH3 


phenyl 


724 


CO2CH3 


phenyl 


725 


CO2CH3 


phenyl 


726 


CO2CH3 


phenyl 


727 


CO2CH3 


phenyl 


728 


CO2CH3 


phenyl 


729 


CO2CH3 


phenyl 


730 


CO2CH3 


phenyl 


731 


CO2CH3 


2-pyridyl 


732 


CO2CH3 


2-pyridyl 



2- (aminosulfonyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -y 1 ) phenyl 
4 -morpholinocarbonyl 
2-methyl-l-imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -methylsulfonyl -1~ imidazolyl 

2 - ( aminosulfonyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
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733 
734 
735 
736 
121 
738 
739 
740 
741 
742 
743 
744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 



CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
C02eH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 



2-pyridyl 
S-pyridyl 
2-pyrid^l 
2«pyridyl 
2-pyridyl 
2-pyridyl. 
2-pyridyl 

2- pyridyl 

3- pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 

2-pyriinidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-Kn:imidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
2-Cl-phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-Cl -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 



1 -pyrrolidinoccurbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (1 ' -"CP3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 -imidazolyl 

2 -methylsulfonyl -1 > imidazolvl 

2 - ( aminosuitonyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 --pyrrolidinocarbonyl 
2 - (methylsulfonyl ) phenyl 

4-morpholino 
2- (1 ' -CF3 -tetrazol-2-yl)phenyl 
4-morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

-methylsulfonvl-l-^ imidazolvl 

2- (aminosulf onyl ) phenyl 
- (me thylaminosul f onyl ) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
{ 1 ' -CF3 - t etrazol - 2 -yl ) phenyl 
4 -morphol inocarbony 1 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazo lyl 

2 -me thylsulf onyl -1 ^ imidazolvl 

2 - ( aminosulf onyl ) phenyl 
2 - (methylaminosul f ony 1 ) phenyl 

1 -pyrrol idinocarbony 1 
2 - (methylsulfonyl ) phenyl 

4-morpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4-morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5-methyl-l-imidazolyl 

2 -methylsul f onyl - 1 - imidazol vl 
2- (aminosulfonyl) phenyl 
- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulfonyl ) phenyl 

4-morpholino 
(1 ' -CF3 -tetrazol -2 -yl) phenyl 
4 -morphol inocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1-imidazolyl 
-methylsulfonyl -1 imidazolvl 
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781 
782 
783 
784 
785 
786 
787 
788 
789 
790 



CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 



2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2 -F-phenyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 

4-morpholino 
2 - (1 ' -CF3-tetrazol-2-yl) phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazoly 1 
5 -me thy 1 - 1 - imida 2 oly 1 

2-methylsulfonyl-l-imidazolyl 



791 
792 
793 
794 
795 
796 
797 
798 
799 
800 



CO2CH3 2,6-diF-phenyl 2- (aminosulf onyl) phenyl 

CO2CH3 2 , 6-diF-phenyl 2 - (methylaminosulfonyl ) phenyl 

CO2CH3 2, 6-diF-phenyl 1 -pyrrol idinocarbony! 

CO2CH3 2 , 6-diF-phenyl 2- (methylsulfonyl ) phenyl 

CO2CH3 2, 6-diF-phenyl 4-morpholino 

CO2CH3 2 , 6-diF-phenyl 2- (1 ' -CFa-tetrazol -2 -yl) phenyl 

CO2CH3 2 , 6-diF-phenyl 4 -morpholinocarbonyl 

CO2CH3 2 , 6-diF-phenyl 2 -methyl -1 -imida zolyl 

CO2CH3 2 , 6-diF-phenyl 5-methyl - 1-imidazolyl 

CO2CH3 2 . 6-diF-phenyl 2-methylsulf onyl-l-imidazolyl 

~^01 CH2OCH3 phenyl 2- ( aminosulf onyl ) phenyl 

802 CH2OCH3 phenyl 2 - (methylaminosulfonyl ) phenyl 

803 CH2OCH3 phenyl 1 -pyrrol idinocarbony 1 

804 CH2OCH3 phenyl 2 - (methylsulfonyl ) phenyl 

805 CH2CX:H3 phenyl 4-morpholino 

806 CH2OCH3 phenyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

807 CH2OCH3 phenyl 4 -morpholinocarbonyl 

808 CH2OCH3 phenyl 2-methyl-l-imidazolyl 

809 CH2OCH3 phenyl 5-methyl -1-imidazolyl 

810 CH2OCH3 phen yl 2 -methy Isul f ony 1 - 1 - imidazoly 1 



811 
812 
813 
814 
815 
816 
817 
818 
819 
820 



CH2OCH3 
CH2OCH3 
CH2(X:H3 
CH2<X5i3 
CH2OCH3 

ch2Cx::h3 

CH2CX:H3 

CH20CH3 
CH20CH3 
CH20CH3 



-pyridyl 2 - (aminosulf onyl ) phenyl 

-pyr idyl 2 - (methylaminosulfonyl ) phenyl 

-pyridyl 1-pyrrolidinocarbonyl 

-pyridyl 2 - (methylsulfonyl ) phenyl 

-pyridyl 4-morpholino 

-pyridyl 2- (1 ' -CF3 -tetrazol- 2 -yl) phenyl 

-pyridyl 4 -morpholinocarbonyl 

-pyridyl 2 -methyl - 1 - imidazoly 1 

-pyridyl 5 -methyl - 1 - imidazolyl 

-pyridyl 2-methylsulf onyl-1- imidazolyl 



821 CH2OCH3 3 -pyridyl 2 - ( aminosulf onyl ) phenyl 

822 CH2CX:H3 3 -pyridyl 2- (methylaminosulfonyl ) phenyl 

823 CH2OCH3 3-pyridyl 1 -pyrrol idinocarbony 1 

824 CH2OCH3 3 -pyridyl 2 - (methylsulfonyl ) phenyl 

825 CH2OCH3 3-pyridyl 4-morpholino 

826 CH2OCH3 3 -pyridyl 2 - ( 1 ' -CF3 - te trazol -2 -y 1 ) phenyl 

827 CH2OCH3 3-pyridyl 4 -morpholinocarbonyl 

828 CH2CX:H3 3 -pyridyl 2 -methyl- 1-imidazolyl 
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830 CH20CH^ 

831 CH2OCH3 

832 CH2OCH3 

833 CH2CX:H3 

834 CH2OCH3 

835 CH2OCH3 

836 CH2OCH3 

837 CH2OCH3 

838 CH2CX:H3 

839 CH2OCH3 

840 CH2CX:Hi 

841 CH2OCH3 

842 CH2OCH3 

843 CH2OCH3 

844 CH2CX:H3 

845 CH2OCH3 

846 CH2OCH3 

847 CH2OCH3 

848 CH2OCH3 

849 CH2CX:H3 

850 CH2CX:H^ 

851 CH2OCH3 

852 CH2OCH3 

853 CH2OCH3 

854 CH2OCH3 

855 CH2OCH3 

856 CH2OCH3 

857 CH2OCH3 

858 CH2OCH3 

859 CH2OCH3 

860 CH2OCH3 
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861 CH2OCH3 

862 CH2OCH3 

863 CH2OCH3 

864 CH2OCH3 

865 CH2CX3I3 

866 CH2CXM3 

867 CH2OCH3 

868 CH2OCH3 

869 CH2OCH3 

870 CH:>OCH:> 

871 CH2OCH3 

872 CH2OCH3 

873 CH2OCH3 

874 CH2CX:H3 

875 CH2OCH3 

876 CH2OCH3 



3-pyridyl 
3-pyridyl 
2-pyriinidyl 
2-pyriinidyl 
2-pyriinidyl 
2-pyriinidyl 
2-pyrimidyl 
2-pyriinidyl 
2 -pyr imic^l 
2-pyrimidyl 
2-pyriinidyl 
2-pyriinidyl 
S-pyrimidyl 
S-pyrimidyl 
S-pyriinidyl 
5-pyrimidyl 
S-pyrimidyl 
S-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
S-pyrimidyl 
S-pyrimidyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-Cl -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 



2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-P-phenyl 
2-F-phenyl 
2-F-phenyl 
2,6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 



2-( 



5 -methyl - 1 - imidazoly 1 
2 -methylsul f onyl -1 - imidazolv l 
2- (aminosulfonyl) phenyl 
(methylaminosulf onyl ) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
( 1 ' -CF3 - tetrazol-2-yl ) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazoly 1 
5 -me thy 1 - 1 - imida zolyl 
2-methylsulfonvl-l-imidazolvl 

2- ( aminosulfonyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
( 1 ' -CF3 - t etrazol-2 -yl ) phenyl 
4 -morphol inocarbonyl 

2 -methyl-l -imidazolyl 
5 -methyl - 1 - imidazolyl 

•methylsul f onyl - 1 ■ imidazolvl 
2- (aminosulfonyl) phenyl 
2 - (methylaminosulfonyl ) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (1 ' -CF3 - tetrazol-2-yl ) phenyl 
4 -morphol inoceurbonyl 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 -imidazolyl 

2-methylsulfonyl-l-imida2olvl 

2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
I- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morphol inoceurbony 1 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methylsul f ony 1 -l ~ imidazolyl 

2- (aminosulfonyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 

1 -pyrrolidinocarbonyl 
• 2 - (methylsulfonyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
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877 
878 
879 
880 
881 



CH2CX:H3 2,6-diF-phenyl 

CH2OCH3 2,6-diF-phenyl 

CH2OCH3 2,6-diF-phenyl 

CH2OCH3 2,6-diF-phenyl 



4 -morphol inocarbony 1 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2-methylsulfonyl-l -imidazolyl 



882 

883 

884 

885 

886 

887 

888 

889 

890 

891 

892 

893 

894 

895 

896 

897 

898 

899 

900 

901 

902 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 



CONH2 phenyl 2- (aminosulfonyl) phenyl 

CONH2 phenyl 2- (methylaminosulfonyl) phenyl 

CONH2 phenyl . 1 -pyrrol idinocarbonyl 

CONH2. phenyl 2- (methylsulfonyl) phenyl 

CONH2 phenyl 4-morpholino 

CONH2 phenyl 2- (1 ' -CF3-tetrazol -2 -yl) phenyl 

CCaJH2 phenyl 4 -morphol inocarbonyl 

caNH2 phenyl 2 -methyl- 1-imidazolyl 

CONH2 phenyl 5-methyl-l-imidazolyl 

CONH2 phenyl 2-methylsulfonyl-l-imidazolyl 

CONH2 2-pyri<^l 2- (aminosulfonyl) phenyl 

CONH2 2-pyridyl 2- (methylaminosulfonyl) phenyl 

CONH2 2-pyridyl 1-pyrrolidinocarbonyl 

CONH2 2-pyri<^l 2- (methylsulfonyl) phenyl 

CONH2 2-pyridyl 4-morpholino 

CONH2 2-pyridyl 2- (1 ' -CF3-tetra2ol-2-yl) phenyl 

CONH2 2-pyridyl 4 -morphol inocarbonyl 

CCMW2 2-pyridyl 2 -methyl- 1-imidazolyl 

CONH2 2-pyridyl 5 -methyl- 1 -imidazolyl 

CONH2 2-pyridyl 2-methylsulfonyl-l-imidazolvl 

CCaiH2 3-pyridyl 2- (aminosulfonyl) phenyl 

CONH2 3-pyridyl 2- (methylaminosulfonyl) phenyl 

CCJNH2 3-pyri<tyl 1-pyrrolidinocarbonyl 

CCttJHa 3-pyri<^l 2- (methylsulfonyl) phenyl 

CONH2 3-pyrid/l 4-morpholino 

CONH2 3 -pyridyl 2- ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 

CpNH2 3-pyridyl 4-morpholinocarbonyl 

CONH2 3-pyridyl 2-methyl-l-imidazolyl 

CCara2 3-pyridyl 5-methyl-l-imidazolyl 

C(3NH2 3-pyridyl 2-methylsulfonyl-l-imi dazolvl 

CONH2 ' ■ " " ' 

CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 



2-pyrimidyl 
2-pyrimidyl 
2-pyirimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl ) phenyl 

1 - pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (1* -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 - methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methylsulfonyl - 1 - imidazolyl 



922 
923 
924 



CONH2 5-pyrimidyl 

CONH2 5-pyrimidyl 

CONH2 5-pyrimi^l 

CONH2 5-pyrimidyl 



2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2 - ( methyl sul f ony 1 ) phenyl 
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925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959 
960 



CONH2 5-pyrimidyl 
CONH2 5-pyrimidyl 
COIIH2 5-pyrimidyl 
CONH2 5-pyrimidyl 
CONH2 5-pyrimidyl 
COHH2 5-pyrimidyl 
CONH2 2 -CI -phenyl 
CONH2 2-Cl-phenyl 
CONH2 2-Cl-phenyl 
CONH2 2-Cl-phenyl 
CONH2 2-Cl-phenyl 
CONH2 2-Cl-phenyl 
CONH2 2-Cl-phenyl 
CONH2 2-Cl-phenyl 
CONH2 2-Cl-phenyl 
C0tm2 2-Cl-phenyl 
CONH2 2-F-phervl 
CONH2 2-F-phenyl 
CONH2 2-F-phenyl 
CONH2 2-F-phenyl 
COIJH2 2-F-phenyl 
CCaflH2 2-F-phenyl 
CONH2 2-F-phenyl 
CONH2 2-F-phenyl 
CONH2 2-F-phenyl 
CONH2 2-F-phenyl 
CONH2 2 , 6-diF-phenyl 
CQKIH2 2 , 6-diP-phenyl 
CONH2 2 , 6-diF-phenyl 
CONH2 2 , 6-diF-phenyl 
CONH2 2 , 6-diF-phenyl 
CONH2 2 . 6-diF-phenyl 
CONH2 2 , 6-diF-phenyl 
CONH2 2, 6-diF-phenyl 
CQNH2 2 , 6-diF-phenyl 
CONH2 2 , 6-diF-phenvl 



4-morpholino 
(1 ' -CF3-tetrazol-2-yl) phenyl 
4 -morphol inocarbonyl 
2 -methyl-l-imidazolyl 
5 -methyl - 1 - imidazolyl 
2-methylsul£onyl-i-imidazolvl 

2- (aminosulf onyl ) phenyl 
2- (methylaminosulfonyDpherr/l 
1-E^rolidinocarbonyl 
2 - (methylsul f onyl ) phenyl 
4 -morpho 1 ino 
2- ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morphol inocarbonyl 
2 -methyl - 1 - imidazolyl 
5-methyl-l-imidazolyl 
2-methylsulfonyl-i-imidazolvl 
2- (aminosulfonyl) phenyl 
- (methylaminosul f onyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
(1 ' -CF3-tetrazol-2-yl)phenyl 
4 -n«3rpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -methylsulf onyl -1 - imidazol yl 

2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl)phenyl 
1 -K^rolidinocarboiQrl 
2- (methylsulf onyl ) phenyl 
4-morpholino 
2- (1 ' -CP3-tetrazol-2-yl)phenyl 
4 -morphol inocarbonyl 
2 -methyl - 1 - imidazolyl 
5-methyl-l-imidazolyl 
2-methylsulfonyl-l-imida2olvl 
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Ex # 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 



phenyl 2 - ( aminosul f onyl ) phenyl 
phenyl 2 - {methylaminosul f ony 1 ) phenyl 
phenyl 1 -pyrrolidinocarbonyl 
phenyl 2- (methylsulf onyl ) phenyl 
phenyl 4-morpholino 
phenyl 2- (1 ' -CF3-tetra2ol -2 -yl) phenyl 
phenyl 4 -morpholinocarbony 1 
phenyl 2 --me thyl - 1 - imidazoly 1 
phenyl 5 -methyl - 1 - imidazoly 1 
phenyl 2 -me thvl sul f onvl - 1 ~ imidazolvl 

11 2-pyridyl 2- (aminosulf onyl) phenyl 

12 2 -pyricSyl 2- (methylaminosulf onyl ) phenyl 

13 2-pyridyl 1 -pyrrolidinocarbonyl 

14 2-pyridyl 2- (methylsulf onyl ) phenyl 

15 2-pyridyl 4-morpholino 

16 2-pyridyl 2- (1 ' -CF3~tetra2ol -2 -yl) phenyl 

17 2-pyridyl 4-morpholinoceu:bonyl 

18 2-pyricbrl 2 -methyl -1 -imidazoly 1 

19 2-pyridyl 5-methyl-l-imidazolyl 
-2Q_ 2-pvridvl 2^methylsulfonvl-l-imidazQlYl 



21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



3 -pyr idy 1 2 - ( aminosul f onyl ) phenyl 

3 -pyridyl 2 - (methylaminosulf onyl ) phenyl 

3-pyridyl 1-pyrrolidinocarbonyl 

3-pyridyl 2- (methylsulf onyl ) phenyl 

3 -pyridyl 4 -morphol ino 

3 -pyridyl 2 - ( 1 ' -CF3 - 1 e t r azol -2 -yl ) phenyl 

3 -pyri^l 4 -morphol inocarbonyl 

3 -pyridyl 2 -methyl - 1 - imidazoly 1 

3 -pyric^l 5 -methyl - 1 - imidazoly 1 

3 -pyrid yl 2 -methyl sul f onyl - 1 - imidazolyl 



31 2-pyrimidyl 



2 - ( aminosul f ony 1 ) phenyl 



327 



wo 98/28269 



PCTAJS97>22895 



32 
33 
34 
35 
36 
37 
38 
39 
40 



41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



2-pyriinidyl 
2-pyriinidyl 
2-pyriinidyl 
2-pyriinidyl 
2-pyriinidyl 
2-pyriirddyl 
2-pyrimidyl 
2-pyriinidyl 
2-pvrimidYl 



S-pyrimidyl 
5-pyrimidyl 
S-pyrimidyl 
5-pyrimidyl 
S-pyrimidyl 
5-pyrimidyl 
S-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
S-pvrimidyl 



2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2 -CI -Phenyl 



2- (methylaminosulfonyl) phenyl 

1 -Pyrrolidinoccirbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- {1 ' -CF3-tetrazol -2 -yl) phenyl 
4 -morpholinocarbonyl 

2 -me thyl- 1 -imidazolyl 
5-methyl-l-imidazolyl 

2-methYl sulf onyl-:! -imidazolyl 

2 - { aminosulf onyl ) phenyl 
2- (methylaminosulfonyl ) phenyl 

1 -"Pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - 1 e trazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2-methvls ulf onvl-1 -imidazolyl 



2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbony 1 

2 - (methylsulfonyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbony 1 

2 -me thyl - 1 - imidazolyl 
5-methyl-l-imidazolyl 

2 -methyl s ulf onvl - 1 > imidazolyl 
2 - ( aminosulf onyl ) phenyl 



61 
62 
63 
64 
65 
66 
67 
68 
69 
70 



2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenYl 



2- (methyleuninosulf onyl ) phenyl 
1 -pyrrolidinocarbonyl 
2 - (mechylsul f onyl ) phenyl 
4-morpholino 
2- (1 ' -CP3 -tetra2ol-2-yl ) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1- imidazolyl 
2 -methyls ulfonyl -1 -imidazolyl 



71 
72 
73 
74 
75 
76 
77 
78 
79 
80 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



, 6-diF-phenyl 
, S-diF-phenyl 
, 6-diF-phenyl 
, 6-diF-phenyl 
, 6-diF-ph«iyl 
, 6-diP-phenyl 
, 6-diF-phenyl 
, 5-diF-phenyl 
. 6-diF-phenyl 
, 6-diF-phenvl 



2 - ( aminosulf onyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl ) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - te trazol - 2 -yl) phenyl 

4 -morpholinocarbonyl 
2-methyl-l-imidazolyl 
5 -methyl - 1 - imidazolyl 
_2 -methylsulfonyl - 1 ~ i midazolyl 
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Bx # 




A 


B 


1 


CH3 


phenyl 


2 - ( aminosulf onyl ) phenyl 


2 


CH3 


phenyl 


2- (methylaminosulfonyl) phenyl 


3 


CH3 


phenyl 


1 -pyrrolidinocorbonyl 


4 


CH3 


phenyl - 


2 - (methylsulf onyl ) phenyl 


5 


CH3 


phenyl 


4-morpholino 


6 


CH3 


phenyl 


2- ( 1 ' -CF3 - tetra2ol-2 -yl ) phenyl 


7 


CH3 


phenyl 


4 -raorpholinocarbonyl 


8 


CH3 


phenyl 


2 -methyl - 1 - imidazoly 1 


9 


CH3 


phenyl 


5 -methyl - 1 - imidazoly 1 


10 


CH3 


phenyl 


2 -me thy Isul fonyl - 1 - imidazo lyl 


11 


CH3 


2-pyridyl 


2 - ( aminosul fonyl ) phenyl 


12 


CH3 


2-pyridyl 


2- (methylaminosulfonyl) phenyl 


13 


CH3 


2~pyridyl 


1 -pyrrolidinocarbonyl 


14 


CH3 


2-pyridyl 


2- (methylsulfonyl) phenyl 


15 


CH3 


2-pyridyl 


4-morpholino 


16 


CH3 


2-pyridyl 


2 - ( 1 ' -CF3 - t etrazol -2 -yl ) phenyl 


17 


CH3 


2-pyridyl 


4 -morphol inocarbony 1 


18 


CH3 


2-pyridyl 


2 -methyl - 1 - imidazoly 1 


19 


CH3 


2-pyridyl 


5 -methyl - 1 - imidazoly 1 


20 


CH3 


2-pyridyl 


2 -methylsul fonyl - 1 - imidazolyl 


21 


CH3 


3-pyridyl 


2 - ( aminosul fonyl ) phenyl 


22 


CH3 


3-pyridyl 


2 - (methylaminosul fonyl ) phenyl 


23 


CH3 


3-pyridyl 


1 -pyrrolidinocarbonyl 


24 


CH3 


3-pyridyl 


2- (methylsulfonyl) phenyl 


25 


CH3 


3-pyridyl 


4-morpholino 


26 


CH3 


3 -pyridyl 


2- (1' -CF3-t etrazol -2-yl) phenyl 


27 


CH3 


3-pyridyl 


4 -morpholinocarbonyl 


28 


CH3 


3-pyridyl 


2 -methyl - 1 - imidazolyl 


29 


CH3 


3-pyridyl 


5 -methyl - 1 - imidazolyl 


30 


CH3 


3-pyridyl 


2 -methylsul f onyl - 1 - imidazolyl 


31 


CH3 


2-pyriinidyl 


2- (aminosulf onyl ) phenyl 


32 


CH3 


2-pyrimidyl 


2- (methylaminosulfonyl) phenyl 


33 


CH3 


2-pyriinidyl 


1 -pyrro 1 idinocarbony 1 


34 


CH3 


2-pyrimidyl 


2- (methylsulf onyl ) phenyl 


35 


CH3 


2-pyrimidyl 


4-morpholino 


36 


CH3 


2-pyrimidyl 


2- (1 ' -CF3-tetrazol-2-yl) phenyl 


37 


CH3 


2-pyrimidyl 


4 -morpholinocarbonyl 


38 


CH3 


2-pyrimidyl 


2 -methyl - 1 - imidazolyl 


39 


CH3 


2-pyrimidyl 


5 -methyl - 1 - imidazolyl 


A.t\ 
*k\} 


Cn3 


2 -pyr imidyl 


2 -me thylsul fonyl - 1- imidazolyl 


41 


CH3 


5-pyrimidyl 


2 - ( aminosul fonyl ) phenyl 


42 


CH3 


5 -pyr imidyl 


2- (methylaminosulfonyl) phenyl 


43 


CH3 


5-pyrimidyl 


1 -pyrrolidinocarbonyl 


44 


CH3 


5-pyrimidyl 


2- (methylsulf onyl) phenyl 


45 


CH3 


5-pyrimidyl 


4-morpholino 


46 


CH3 


5-pyrimidyl 


2 - ( 1 ' -CF3 - t etrazol -2 -yl ) phenyl 
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47 CH3 

48 CH3 

49 CH3 

50 CH3 



51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 



5-pyrimidyl 
5-pyriinidyl 
5-pyriinidyl 
5-pyrinddyl 



71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 



CH3 2-Cl-'phenyl 

CH3 2-Cl-phenyl 

CH3 2-Cl-phenyl 

CH3 2-Cl-phenyl 

CH3 2-Cl-phenyl 

CH3 2-Cl-phenyl 

CH3 2-Cl-phenyl 

CH3 2-Cl-phenyl 

CH3 2-Cl-phenyl 

CH3 2-Cl-phenyl 

"55 2-F-phenyl 

CH3 2-F-phenyl 

CH3 2-F-phenyl 

CH3 2-F-phenyl 

CH3 2-F-phenyl 

CH3 2-F-phenyl 

CH3 2-F-phenyl 

CH3 2-F-phenyl 

CH3 2-F-phenyl 

CH3 2-F-phenyl 



CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH2CH3 



2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 



2-1 



CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 



phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
2-pyridyl 
2-pyrid/l 
2-pyridyl 
2-pyri^l 



4 -morpholinocarbonyl 
2 -methyl -l-imidazolyl 
5 -methyl -1-imidazolyl 
2-methylsulfonyl-l-imida2olvl 

2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 "pyrrolidinocarbonyl 
2- (methylsulf onyl) phenyl 

4-morpholino 
( 1 ' -CF3 - te tra2ol-2 -yl ) phenyl 
4 -morphol inocarbony 1 
2 -methyl - 1 - imidazoly 1 
5-methyl-l-imida2olyl 
methylsulfonyl-l^imidazolvl 
2- (aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl) phenyl 
4 ^morphol inocarbonyl 

2 -methyl - 1-imidazolyl 
5-methyl-l-imidazolyl 

2-methylsulfonyl-l^imida2olvl 

2 - { aminosulf onyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 

1 -pyrro 1 idinocarbonyl 

2 - (methylsulf onyl ) phenyl 
4-morpholino 
2 - { 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morphol inocarbony 1 

2 -methyl - 1 - imidazoly 1 
5 -methyl - 1 -imidazoly 1 

2 -methylsulf onyl-l-imidazolvl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -^pyrrolidinocfiorbony 1 
2- (methylsulf onyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetra2ol-2-yl) phenyl 
4-morpholinocarbonyl 
2 -me thyl - 1 - imidazoly 1 
5-methyl-l-imidazolyl 
2 -methylsulf onyl - 1 - imidazolyl 

2 - ( aminosulf onyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 
1 -*pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
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95 


CH2CH3 


2-pyridyl 




4-morpholino 


96 


CH2CH3 


2 -pyr idyl 


2- 


- ( 1 ' -CF3 - te trazol -2 -y 1 ) phenyl 


97 


CH2CH3 


2-pyridyl 




4 -morpholinocarbonyl 


98 


CH2CH3 , 


2-pyridyl 




2-methyl - 1 -imidazolyl 


99 


CH2CH3 


2-pyridyl 




5 -methyl - 1 -imidazolyl 


100 


CH2CH3 


2 -pyridyl - 


2 -methylsul f onyl -1- imidazolyl 


101 


CH2CH3 


3 -pyridyl 




2 - { aminosul f ony 1 ) phenyl 


102 


CH2CH3 


3-pyrxdyl 


2 


- (methylcuainosulfonyl) phenyl 


103 


CH2CH3 


3 -pyridyl 




1 -pyrrol idinocarbony 1 


104 


CH2CH3 


3 -pyridyl 




2- (methylsulf onyl ) phenyl 


105 


CH2CH3 


3 -pyridyl 




4-morpholino 


106 


CH2CH3 


3 -pyridyl 


2- 


- ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 


107 


CH2CH3 


3 -pyridyl 




4 -morphol inocarbonyl 


108 


CH2CH3 


3 -pyridyl 




2 -methyl -1 -imidazolyl 


109 


CH2CH3 


3 -pyridyl 




5 -methyl - 1 -imidazolyl 


110 


CH2CH3 


3 -pyridyl 


2 -me thy 1 sul f ony 1 - 1 - imida zo ly 1 


111 


CH2CH3 


2-pyriinidyl 




2 - ( aminosul f onyl ) phenyl 


112 


CH2CH3 


2-pyriinidyl 


2 


- (methylaminosulf onyl ) phenyl 


113 


CH2CH3 


2-pyrimidyl 




1-pyrrolidinocarbonyl 


114 


CH2CH3 


2-pyrimidyl 




2- (methylsulf onyl ) phenyl 


115 


CH2CH3 


2-pyrimidyl 




4-morpholino 


116 


CH2CH3 


2-pyrimidyl 


2- 


• (1' -CF3- tetrazol -2 -yl) phenyl 


117 


CH2CH3 


2-pyrimidyl 




4-morpholinocarbonyl 


118 


CH2CH3 


2-pyrimidyl 




2 -methyl - 1 - imidazolyl 


U9 


CH2CH3 


2-pyrimidyl 




5 -methyl - 1 - imidazolyl 


120 


CH2CH3 


2-pyrimidyl 


2- 


-me thy 1 su 1 f onyl - 1 - imidazolyl 


121 


CH2CH3 


5-pyrimidyl 




2 - ( aminosul f onyl ) phenyl 


122 


CH2CH3 


5-pyrimidyl 


2- 


• (methylaminosulf onyl ) phenyl 


123 


CH2CH3 


5-pyrimidyl 




1 -pyrrol idinocarbonyl 


124 


CH2CH3 


5-pyrimidyl 




2 - (methylsulf onyl ) phenyl 


125 


CH2CH3 


5-pyrimidyl 




4-morpholino 


126 


CH2CH3 


5-pyrimidyl 


2- 


(1' -CF3- tetrazol -2 -yl) phenyl 


lz7 


CH2CH3 


5-pyrimidyl 




4 -morpholinocarbonyl 


128 


CH2CH3 


5'Pyrimidyl 




2 -methyl - 1 -imidazolyl 




CH2CH3 


5 -pyr imidyl 




5-methyl-l-imidazolyl 


130 


CH2CH3 


5-pyrimidyl 


2 -methylsulf onyl - 1 - imidazolyl 


131 


CH2CH3 


2 -CI -phenyl 




2 - ( aminosul f ony 1 ) phenyl 


132 


CH2CH3 


2 -CI -phenyl 


2- 


- (methylaminosulf onyl ) phenyl 


133 


CH2CH3 


2 -Cl -phenyl 




1 -pyrr 0 1 idinocarbonyl 


134 


CH2CH3 


2 -Cl -phenyl 




2- (methylsulf onyl) phenyl 


135 


CH2CH3 


2 -Cl -phenyl 




4-mozpholino 


loo 


CH2CH3 


2 -C 1 -phenyl 


2- 


( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 




Cxl2i'll3 


^ — u X — pneny ± 




4 -morpho 1 inocarbonyl 


138 


CH2CH3 


2 -Cl -phenyl 




2 -methyl - 1 - imidazolyl 


139 


CH2CH3 


2 -Cl -phenyl 




5 -methyl - 1 - imidazolyl 


140 


CH2CH3 


2 -Cl -phenyl 


2- 


methylsul f onyl - 1 - imidazolyl 


141 


C:H2CH3 


2-F-phenyl 




2- (aminosulfonyl) phenyl 


142 


CH2CH3 


2-F-phenyl 


2- 


(methylaminosulf onyl ) phenyl 
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143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 



CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH 3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 

CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 



2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-P-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyrid/l 
2-pyridyl 
2-pyric?yl 

2- pyridyl 

3- pyrid/l 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 



1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 

4-morpholino 

(1' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5-methyl-l-iiiiidazolyl 

•methylsulfonyl-l-iinidazolv l 
2 - ( aminosulf onyl ) phenyl 
(methylaminosulf onyl ) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - t e trazol -2 -yl ) phenyl 
4-morpholinocarbonyl 
2-methyl-l-imidazolyl 
5 -me thyl - 1 - imidazolyl 
2 -methylsulfonyl - 1 - imidazoly l 

2 - ( aminosul f ony 1 ) phenyl 
2 - (methylaminosulf onyl ) phenyl 

1 -pyrrolidinocarbonyl 
2 - (methylsulfonyl ) phenyl 

4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl) phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -me thyl-1 -imidazolyl 

2 -me thylsul f onyl - 1 -imidazo lyl 

2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (l'-CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbonyl 

2 -methyl - 1 - imidazolyl 
5-methyl-l-imidazolyl 

2 -methylsulfonyl - 1 - imidazoly l 

2 - Taminosulf onyl ) phenyl 
2 - (methylaminosul f onyl ) phenyl 

1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
(1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -me thy 1 - 1 - imidazolyl 

•methylsulfonyl-l-imidazolyl 
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191 


CF3 




2 -pyrimidyl 




2- (aminosulf onyl ) phenyl 


192 


CF3 




2-pyrimidyl 


2- (methylaminosulfonyl) phenyl 


193 


CF3 




2-pyrimidyl 




1 -pyrrolidinocarbonyl 


194 


CF3 




2-pyrimidyl 




imetnyl suit onyl ) phenyl 


195 


CF3 




2-pyrimidyl 




4 -morpho 1 ino 


196 


CF3 




2-pyrimidyl 


0. 


\x -ur3 -tetrazol- 2 -yl) phenyl 


197 


CF3 




2-pyrimidyl 




4-morpholinocarbonyl 


198 


CF3 




2-pyrimidyl 




2-mechyl-l-imidazolyl 


199 


CF3 




2-pyrimidyl 




D -^me cny 1 - 1 -imxdazolyl 


200 


CF3 




2-pyrimidyl 


9 


-mecnyxsul f onyl - 1 - xmidazolyl 


201 


CF3 




5-pyrimidyl 




2 - (aminosulf onyl ) phenyl 


202 


CF3 




5-pyrimidyl 


2 


- (methylaminosulfonyl ) phenyl 


203 


CF3 




5 -pyr imidyl 




1 -pyrrol idinocarbonyl 


204 


CF3 




5 -pyr imidyl 




2- (methylsulfonyl) phenyl 


205 


CF3 




5-pyrimidyl 




4-morpholino 


206 


CF3 




5-pyrimidyl 




( 1 -GF3 - t e trazol -2 -yl ) phenyl 


207 


CF3 




5-pyrimidyl 




4 -morphol inocarbony 1 


208 


CF3 




5-pyrimidyl 




2 -methyl - 1 -imidazoly 1 


209 


CF3 




5-pyrimidyl 




5 -me thyl - 1 - imida zo ly 1 


210 


CF3 




5-pyrimidyl 




-methylsulfonyl - 1 - imidazolyl 


211 


CF3 




2 -CI -phenyl 




2- (aminosulf onyl ) phenyl 


212 


CF3 




2 -CI -phenyl 


2 


- (methylaminosulfonyl) phenyl 


213 


CF3 




2-Cl-phenyl 




1 -pyrrolidinoccirbonyl 


214 


CF3 




2 -CI -phenyl 




2- (methylsulfonyl) phenyl 


215 


CF3 




2 -CI -phenyl 




4-morpholino 


216 


CF3 




2 -CI -phenyl 


0 


( 1 ' -CF3 - 1 etrazol -2 -yl ) phenyl 


217 


CF3 




2 -CI -phenyl 




4 -morphol inocarbony 1 


218 


CF3 




2 -CI -phenyl 




2 -methyl - 1 - xmidazoly 1 


219 


CF3 




2 -CI -phenyl 




5 -methyl - 1 - imidazolyl 


220 


CF3 




2 -CI -phenyl 


0. 
^* 


-me thylsul f ony 1 - 1 - imidazolyl 


221 


CF3 




2-F-phenyl 




2- (aminosulfonyl) phenyl 


222 


CF3 




2-F-phenyl 


2- 


- (methylaminosulfonyl) phenyl 


223 


CF3 




2 -F-pheny 1 




1 -pyrrolidinocarbonyl 


224 


CF3 




2-F-phenyl 




^- imetnyisuxronyl ) phenyl 


225 


CF3 




2-F-phenyl 




4 -morpho 1 ino 


226 


CF3 




2-F-phenyl 




1 1 -ur 3 -ce trazol -2 -yi ) phenyl 


227 


CF3 




2-F-phenyl 




4 -morpnoiinocarDonyl 


228 


CF3 




2-F-phenyl 




2 -methyl -1-imidazolyl 


229 


CF3 




2-F-phenyl 




5 -methyl - 1 - imidazolyl 


230 


CF3 




2-F-phenyl 




metnyisuironyi - 1 - imidazolyl 


231 


CF3 


2, 


6-diF-phenyl 




^ — 1 aromosui lonyx ; pnenyl 


232 


CF3 


2. 


6-diF-phenyl 


2- 


(methylaminosulfonyl ) phenyl 


233 


CF3 


2, 


6-diF-phenyl 




1 -pyrrolidinocarbonyl 


234 


CF3 


2, 


6-diF-phenyl 




2- (methylsulfonyl) phenyl 


235 


CF3 


2. 


6-diF-phenyl 




4-morpholino 


236 


CF3 


2, 


6-diF-phenyl 


2- 


(1' -CF3-tetrazol-2-yl)phenyl 


237 


CF3 


2. 


6-diF-phenyl 




4 -morpholinocarbonyl 


238 


CF3 


2. 


6-diF-phenyl 




2 -methyl - 1-imidazolyl 
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239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250^ 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 



CF3 
CF3 

scHa 



2 , 6-diF-phenyl 5-methyl-l-imidazolyl 
2 , 6-diF-phenyl 2-iaethylsulf onyl~l 



imidazolyl 



SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 

SCH3 



271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 



phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 

2- pyridyl 

3- pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyri<^l 
3-pyridyl 
3-pyridyl 



SCH3 2-pyrimidyl 

SCH3 2-pyriini^l 

SCH3 2-pyrimidyl 

SCH3 2-pyriini<^l 

SCH3 2-pyriinidyl 

SCH3 2-pyrimidyl 

SCH3 2-pyrimidyl 

SCH3 2-pyrimidyl 

SCH3 2-pyrimidyl 

SCH3 2-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 

SCH3 5-pyrimidyl 



2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulf onyl ) phenyl 
4 -morpholino 
2- (1 ' -CF3-tetrazol-2-yl) phenyl 
4 -morpholinocarbonyl 
2-methyl-l-imida2olyl 
5 -methyl - 1 - imidazolyl 
2 -me thylsul f onvl - 1 - imidazolv i 

2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulf onyl) phenyl 
1-pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 
4 -morpholino 
2- (1 ' -CF3-tetra2ol-2-yl)phenyl 
4 -morphol inocarbony 1 
2 -methyl -1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2-methylsulfonyl-l-imida2olv l 

2- ( aminosul fonyl) phenyl 
2 - (methylaminosulf onyl ) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulf onyl )phenyl 

4-morpholino 
2- ( 1 ' -CF3 -tetra2ol-2 -yl ) phenyl 
4 -morphol inocarbony 1 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -me thylsul f ony 1 -1 - imidazolvi 

2- (aminosulf onyl ) phenyl 
2- (methylaminosulf onyl ) phenyl 
1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 -imidazolyl 
2 -methyl sul fonyl - 1 - imidazol yl 

2 - { aminosul fonyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2 - (me thylsul fonyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
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287 




D Pyx xiuxciy X 




4 -morpholinocaxbonyl 


288 




J pyx xiuxay X 




2 -me thy 1 - 1 - imida z olyl 


289 




o "pyr xinxayx 




D -me tnyi - 1 -xinxaazolyl 


290 

x:* J \j 




J —pyr xinxQyx 


z 


-methyl sul f onyl - 1 - imidazolyl 






z -cx -pneny 1 




2 - ( aminosulf onyl ) phenyl 




wwfl3 




z 


- (methylaminosulfonyl) phenyl 




0C1I3 


z -Cx -pnenyx 




1 -pyrrolidinocarbonyl 




•^wl3 


z -u X -pneny J. 




2- (methylsulfonyl) phenyl 


2Q^ 


0^^113 


A — u X — pnsnyx 




4-morpholino 


296 




^ V-.X poenyx 


2- 


- (1 ' -CF3-tetrazol-2-yl) phenyl 


297 


i9WX13 


2— Ol — r>Vionw1 

^ ^ X jpueny X 




4 -morpholinocarbonyl 


298 


■i3v»n3 


A —Vp. X "pneixy X 




2 -methyl -1-imidazolyl 


299 


OV..X13 


^ V- X •^pneny X 




5 -me thy 1 - 1 - imidazolyl 




•3^113 


z —u X -pnenyx 


2 -methylsul f onyl - 1 - imidazolyl 




SCn3 


2-F-pnenyl 




2 - ( aminosul f ony 1 ) phenyl 


O \Ja 


0UXI3 


z -r-pnenyi 


2 


- (methylaminosulfonyl) phenyl 




0UI13 


2-F-pnenyl 




1 -pyrrolidinocarbonyl 




oUn3 


z -F-pnenyi 




2- (methylsulfonyl) phenyl 




oUrl3 


z -r -pnenyx 




4-mdrpholino 


306 


0^x13 


z — r —pnenyx 


2- 


' (1 ' -CF3-tetrazol-2-yl) phenyl 


307 


0^x13 


z — r —pnenyx 




4 -morpholinocarbonyl 




o^M>£13 


z — r —pnenyx 




2 -methyl - 1 - imidazolyl 


30Q 


o\mI13 


2 —F -phenyl 




5 -methyl - 1 - imidazolyl 


31 n 

J XV/ 


ov«Jl3 


z —r -pnenyx 


2- 


-methylsul f ony 1 - 1 - imidazo lyl 


J XX 


SCH3 


2 , 6-cb.F-phenyl 




2 - ( aminosulf onyl ) phenyl 


J x^ 


oCn3 


2 , o-axF-pnenyl 


2- 


- (methylaminosulfonyl ) phenyl 




SCH3 


2 , o-axF-pnenyl 




1 -pyrrol idinocarbonyl 


JX4 


SCH3 


2 , 6 -cLlF -phenyl 




2- (methylsulfonyl) phenyl 


J XD 


bL.n3 


z, o-aiF-phenyl 




4 -morpholino 


316 


«3l^n3 


z ^ 0— axr —pnenyx 


2- 


( 1 ' -CF3 - tetrazol-2-yl ) phenyl 


317 




^ f 0— dxr j^xieoyx 




4 -morphol inocarbony 1 


318 




z # 0 dxr pneiiyx 




2 -methyl - 1 - imidazolyl 


319 




z , D— axr ~pnenyx 




5 -methyl - 1 - imidazolyl 


320 




z , 0— dxr —pnenyx 


2-inethylsulfonyl-l-iinidazolyl 


391 


oU\Jrl3 


phenyl 




2 - ( aminosulf onyl ) phenyl 


322 


o\A»ri3 


pnenyx 


2- 


• (methylaminosulfonyl) phenyl 


323 
J A J 


ovA»n3 


phenyl 




1-pyrrolidinocarbonyl 


324 




phenyl 




2 - (methylsulfonyl ) phenyl 


39^ 


i9UUn3 


phenyl 




4-morpholino 


326 




ir\\r\ ati^tI 

ffUcuyx 


2- 


(1' -CF3-tetra2ol-2-yl)phenyl 


327 


SOCH-a 


nl^onvrl 
^n«s&iyx 




4 -morpholinocarbonyl 


328 


SOCH3 


T^Vionvf 1 
^xxxsliy J. 




2-methyl -1-imidazolyl 


329 


SOCH3 


phenyl 




5 -methyl - 1 - imidazolyl 


330 


SOCH3 


phenyl 


2- 


methylsul f onyl - 1 - imidazolyl 


331 


SOCH3 


2-pyridyl 




2- ( aminosulf onyl ) phenyl 


332 


SOCH3 


2-pyridyl 


2- 


(methylaminosulfonyl ) phenyl 


333 


SOCH3 


2-pyridyl 




1 -pyrrolidinoccurbonyl 


334 


SOCH3 


2-pyridyl 




2 - (methylsulfonyl ) phenyl 
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335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 



SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SCX3i3 

SOCH3 

SOCH3 



2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 

2- pyridyl. 

3- pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyri<±irl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyri<^l 
3-pyridyl 



4-morpholino 
2- (1 ' -CF3-tetra2ol -2 -yl) phenyl 
4 -morphol inocearbony 1 
2 -me t hy 1 - 1 ~ imidazolyl 
5 -methyl - 1 - imidazolyl 
2-methylsulfonyl-l-iinidazol vl 

2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulf onyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl) phenyl 
4 -morphol inocarbony 1 
2 -me thyl - 1 -imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -methylsul f onyl -1> imidazolyl 
2 - ( aminosul f onyl ) phenyl 



SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCT3 



361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 

381 

382 



SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 



2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimi<^l 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 



5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-F-phenyl 
2-F-phenyl 



2 - (methylaminosulfonyl ) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulf onyl) phenyl 

4-moxpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbony 1 

2 -methyl - 1 - imidazolyl 
5-methyl-l«imidazolyl 

2 -me thylsul f onyl - 1 - imidazolyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulf onyl )phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - t etrazol -2 -yl ) phenyl 
4 -morphol inoccirbonyl 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methylsulf onyl - 1 - imidazoly l 

2- (aminosulf onyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulf onyDphenyl 
4-morpholino 
2- ( 1 ' -CF3 -tetra2ol-2-yl ) phenyl 
4-morpholinocarbonyl 
2-methyl-l-imidazolyl 
5 -methyl - 1 -imidazolyl 
2-methylsulfonyl-l-imidazolyl 

2- (aminosulf onyDphenyl 
2- (methylaminosulfonyl) phenyl 
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383 SOCH3 2-F-phenyl 1-pyrrolidinocarbonyl 

384 SOCH3 2-F-phenyl 2- (methylsulfonyl) phenyl 

385 SOCH3 2-F-phenyl 4-morpholino 

386 SOCH3 2-F-phenyl 2« (1 ' -CF3-tetrazol-2-yl)phenyl 

387 SOCH3 2-F-phenyl 4-morpholinocarbonyl 

388 SOCH3 2-F-phenyl 2-methyl-l-iinidazolyl 

389 SOCH3 2 -F-pheny 1 5 -methyl - 1 - imidazoly 1 

390 SOCH3 2-F-p henyl 2 -me thylsul fonyl - 1 - imidazoly 1 



391 SOCW3 2 , 6-diF-phenyl 

392 SOCH3 2, 6-diF-phenyl 

3 93 SCX3i3 2 , 6-diF-phenyl 

3 94 SOCH3 2 , 6-diF-phenyl 

395 SOCH3 2, 6-diF-phenyl 

396 SOCH3 2 , 6-diF-phenyl 

397 SOCH2 2 , 6-diF-phenyl 

398 SOCH2 2 , 6-diF-phenyl 

399 SOCH3 2 , 6-diF-phenyl 

400 SOCH3 2, 6-diF-phenyl 



2 - (aminosul fonyl ) phenyl 
2 - (methylaminosulf onyl ) phenyl 
1-pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2- ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imida zoly 1 
2 -methylsulfonyl - 1 - imidazolyl 



401 SO2CH3 phenyl 2- (aminosul fonyl) phenyl 

402 SO2CH3 phenyl . 2 - (methylaminosulf onyl ) phenyl 

403 SO2CH3 phenyl 1-pyrrolidinocarbonyl 

404 SO2CH3 phenyl 2- (methylsulfonyl ) phenyl 

405 SO2CH3 phenyl 4-morpholino 

406 SO2CH3 phenyl 2- (1 ' -CF3- tetrazol -2 -yl) phenyl 

407 SO2CH3 phenyl 4-morpholinocarbonyl 

408 SO2CH3 phenyl 2-methyl-l-imidazolyl 

409 SO2CH3 phenyl 5-methyl-l-imidazolyl 

410 SO2CH3 phenyl 2-methylsulf onyl-l-imidazolyl 

411 SO2CH3 2 -pyridyl 2 - ( aminosulf onyl ) phenyl 

412 SO2CH3 2 -pyridyl 2 - (methylaminosulf onyl ) phenyl 

413 SO2CH3 2-pyridyl 1-pyrrolidinocarbonyl 

414 SO2CH3 2-pyridyl 2- (methylsulfonyl) phenyl 

415 SO2CH3 2-pyridyl 4-morpholino 

416 SO2CH3 2-pyridyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 

417 SO2CH3 2-pyridyl 4-morpholinocarbonyl 

418 S02Cm3 2-pyridyl 2-methyl-l-imidazolyl 

419 SO2CH3 2-pyridyl 5-methyl-l-imidazolyl 

420 SO2CH3 2-pyridyl 2-methylsulfonyl-l-imidazolyl 

421 SO2CH3 3 -pyric^l 2 - ( aminosul fonyl ) phenyl 

422 SO2CH3 3 -pyridyl 2- (methylaminosulf onyl) phenyl 

423 SO2CH3 3 -pyridyl 1-pyrrolidinocarbonyl 

424 SO2CH3 3 -pyridyl 2- (methylsulfonyl ) phenyl 

425 SO2CH3 3-pyrid/l 4-morpholino 

426 SO2CH3 3-pyridyl 2- (l'-CF3-tetrazol-2-yl)phenyl 

427 SO2CH3 3-pyridyl 4-morpholinocarbonyl 

428 SO2CH3 3-pyridyl 2-methyl-l-imidazolyl 

429 SO2CH3 3-pyridyl 5-methyl-l-imidazolyl 

430 SO2CH3 3 -pyridyl 2 -methylsulfonyl - 1 - imidazolyl 
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431 


SO2CH3 


432 


SO2CH3 


433 


SO2CH3 


434 


SO2CH3 




o02Cn3 




SO2CH3 


4 J / 


SO2CH3 


yi D 


SO2CH3 




SO2CH3 




SO2CH3 


441 


SO2CH3 


442 


SO2CH3 


443 


SO2CH3 


444 


SO2CH3 


445 


SO2CH3 


A A C 

446 


SO2CH3 


A A^ 

447 


SO2CH3 


A A n 

448 


SO2CH3 


A A f\ 

449 


SO2CH3 


450 


SQ2CH3 


451 


SO2CH3 


452 


SO2CH3 


453 


SO2CH3 


454 


SO2CH3 


455 


SO2CH3 


456 


SO2CH3 


457 


SO2CH3 


458 


SO2CH3 


459 


SO2CH3 


460 


SO2CH3 



2-pyrimidyl 

2-pyriinidyl 

2-pyriinidyl 

2-pyriniidyl 

2-'PyriiTiidyl 

2-pyriinidyl 

2-pyriinidyl 

2-pyriinidyi 

2-pyriinidyl 

2-pyrimidyl 



461 SO2CH3 

462 SO2CH3 

463 SO2CH3 

464 SO2CH3 

465 SO2CH3 

466 SO2CH3 

467 SO2CH3 

468 SO2CH3 

469 SO2CH3 

470 SO2CH1 
"471 SO2CH3 

472 SO2CH3 

473 SO2CH3 

474 SO2CH3 

475 SO2CH3 

476 SO2CH3 

477 SO2CH3 

478 SO2CH3 



S-pyrimidyl 
S-pyrimidyl 
5-pyrimidyl 
S-pyrimidyl 
5-pyrimidyl 
S-pyrimidyl 
5-pyrimidyl 
5-pyriini<^l 
S-pyrimidyl 
5-pyrimidyI 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 



2 - ( aminosul f ony 1 ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 

4-inorpholino 
(1' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 -imidazolyl 
5 -me t hy 1 - 1 - imida zoly 1 

methylsulfonyl -l^imidazolvl 



2 - ( aminosul f ony 1 ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbonyl 

2 - (methy Isul f onyl ) phenyl 
4-morpholino 
2- ( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 
4 ^morphol inocarbonyl 

2 -methyl - 1 - imidazolyl 
5-methyl-l-iraidazolyl 

2 -me thy 1 s u 1 f onyl - 1 - imidazolyl 
2 - ( aminosul f onyl ) phenyl 
(methylaminosulfonyl ) phenyl 

1-pyrrolidinocarbonyl 
2 - (me thylsul f onyl ) phenyl 
4 -morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -me thylsul f onyl -1 > imidazolyl 
2 - ( aminosul f onyl ) phenyl 



2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbonyl 

2 - (methylsulfonyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -me thyl -1 -imidazolyl 
5 -me thy 1- 1 -imidazolyl 

■me thy Isul f onyl - 1 - imidazo lyl 
2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinoccorbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 

(1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 -imidazolyl 
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480 



SO2CH3 
SQ2CH3 



2, 6-diF-phenyl 
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5 -methyl - 1 - imidazoly 1 



481 


CH2NH- 


phenyl 




SO2CH3 




482 


CH2NH- 


phenyl 




SO2CH3 




483 


CH2NH- 


phenyl 




SO2CH3 




484 


CH2NH- 


phenyl 




SO2CH3 




485 


CH2NH- 


phenyl 




SO2CH3 




486 


CH2NH- 


phenyl 




SO2CH3 




487 


CH2NH- 


phenyl 




SO2CH3 




488 


CH2NH- 


phenyl 




SO2CH3 




489 


CH2NH- 


phenyl 




SO2CH3 




490 


CH2NH- 


phenyl 




SO2CH3 




491 


CH2NH- 


2-pyridyl 




SO2CH3 




492 


CH2NH" 


2-pyridyl 




SO2CH3 




493 


CH2NH- 


2-pyridyl 




SO2CH3 




494 


CH2NH- 


2-pyridyl 




SO2CH3 




495 


CH2NH- 


2-pyridyl 




SO2CH3 




496 


CH2NH- 


2-pyridyl 




SO2CH3 




497 


CH2NH- 


2-pyric^l 




SO2CH3 




498 


CH2NH- 


2-pyridyl 




SO2CH3 




499 


CH2NH- 


2-pyridyl 




SO2CH3 




500 


CH2NH- 


2-pyridyl 




SO2CH3 




501 


CH2NH- 


3 -pyr idyl 




SO2CH3 




502 


CH2ISIH- 


3-pyri^l 




SO2CH3 




503 


CH2NH-" 


3-pyri^l 




SO2CH3 





2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -y 1 ) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazoly 1 
5 -methyl - 1 - imidazoly 1 
2 -methylsul f onyl - 1 - imidazolyl 



2- (aminosulf onyl) phenyl 
2 - (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - (1 ' -CF3 - 1 e trazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 
2 -me thy 1 - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -methy Isul f onyl - 1 - imidazolyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbonyl 
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504 

505 

506 

507 

508 

509 

510 



CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 



3 -pyridyl 2- (methylsul f onyl ) phenyl 

3-pyric^l 4-morpholino 

3-pyridyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 
3 -pyridyl 4 -morphol inocarbony 1 

3 -pyridyl 2 -me thyl -1 - iitiidazolyl 

3 -pyridyl 5 -methyl - 1 - imidazoly 1 

3 -pyridyl 2 -methylsul f onyl - 1 « imidazolyl 



511 

512 

513 

514 

515 

516 

517 

518 

519 

520 



CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 



2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 



2 - ( aminosul f ony 1 ) phenyl 
2- (methylaminosulf onyl ) phenyl 
1 -pyrrolidinocarbonyl 
2 - (methylsulf onyl ) phenyl 
4-morpholino 
2 - { 1 ' -CF3 - 1 e tr azol -2 -yl ) phenyl 
4-morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl- 1 -imidazolyl 
2 -me thylsul f ony 1 - 1 - imidazolyl 



521 

522 

523 

524 

525 

526 

527 



CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 



5-pyrimidyl 

5-pyrimidyl 

5-pyrimidyl 

5-pyrimidyl 

5-pyrimidyl 

5-pyrimidyl 

5-pyrimidyl 



2- ( aminosulf onyl ) phenyl 
2 - (methylaminosulf onyl ) phenyl 
1 -pyrrolidinocarbonyl 
2 - (methyl sul f onyl ) phenyl 
4-morpholino 
2- (1 ' -CP3-tetrazol-2-yl)phenyl 
4 -morpholinocarbony 1 
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528 CH2NH- 
SO2CH3 

529 CH2NH- 
SO2CH3 

530 CH2NH- 
SO2CH3 



5-pyrimidyl 
5-pyrimidyl 
S-pyrimidyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
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2 -methyl - 1 - iraidazoly 1 
5 -methyl - 1 -imidazoly 1 
2 -methylsulf onyl -1- imidazolyl 



531 
532 
533 
534 
535 
536 
537 
538 
539 
540 



CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 

CH2NH- 

SO2CH3 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl) phenyl 
4 -morphol inocarbony 1 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2-methylsulfonyl-l-imidazolyl 



541 


CH2NH- 


2-F-phenyl 


2 - ( aminosul f onyl ) phenyl 




SO2CH3 




542 


CH2NH- 


2-F-phenyl 


2- (methylaminosulfonyl) phenyl 




SO2CH3 




543 


CH2NH- 

SO2CH3 


2-F-phenyl 


1 -pyrrolidinocarbony 1 


544 


CH2NH- 


2-F-phenyl 


2- (methylsulfonyl) phenyl 




SO2CH3 




545 


CH2NH-, 
SO2CH3 


2-F-phenyl 


4-morpholino 


546 


CH2NH- 


2-F-phenyl 


2- (1 ' -CF3-tetrazol-2-yl) phenyl 




SO2CH3 




547 


CH2NH- 
SO2CH3 


2-F-phenyl 


4 -morphol inocarbony 1 


548 


CH2NH- 
SO2CH3 


2-F-phenyl 


2 -methyl - 1 - imidazolyl 


549 


CH2NH- 
SO2CH3 


2-F-phenyl 


5 -methyl - 1 - imidazolyl 


550 


CH2NH- 
SO2CH3 


2-F-phenyl 


2 -methy Isul f onyl -1 - imidazolyl 


551 


CH2NH- 


2, 6-diF-phenyl 


2 - ( aminosulf onyl ) phenyl 




SO2CH3 
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552 

553 

554 

555 

556 

557 

558 

559 

560 

"seT 

562 

563 

564 

565 

566 

567 

568 

569 

570 

571 

572 

573 

574 

575 

576 

577 

578 

579 

580 

581 



582 

583 

584 

585 

586 

587 

588 

589 

590 

591 

592 

593 

594 

595 



CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH 3 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 



2, 6-diF-phenyl 2- (methylaminosulfonyl) phenyl 
2,6-diF-phenyl 1-pyrrolidinocarbonyl 
2 . 6-diF-phenyl 2- (methylsulf onyl ) phenyl 
2 , 6-diP-phenyl 4-morpholino 
2. 6-diF-phenyl 2- (1 - -CF3-tetra2ol -2 -yl) phenyl 
2 , 6-diF-phenyl 4-niorpholinocarbonyl 
2 , 6-diF-phenyl 2-inethyl-l-imidazolyl 
2,6-diF-phenyl 5-methyl-l-iniidazolyl 
2, 6-diF-phenyl 2-methylsulfonyl-l-indda2olyl 



phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 



CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 



CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 



2-pyridyl 
2-pyri<^l 
2-pyridyl 
2-pyridyl 
2-pyri<tyl 
2-pyrid/l 
2-pyrid/l 
2-pyridyl 
2-pyridyl 
2-pvridvl 



2 - { aminosul f ony 1 ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2- (!• -CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbony 1 
2 -methyl - 1 -imidazolyl 
S-methyl-l-imidazolyl 
2-methvlsulfonvl-i - imidazolYi 



3-pyridyl 
3-pyri<fyl 
3-pyrictyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyri(fyl 
3-pyridyl 
3-pyridyl 
3-Pvri 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimid/l 
2-pyrimi<^l 



2- ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 - pyrrolidinocarbonyl 
2- (methylsulf onyl) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 -tetrazol-2-yl ) phenyl 
4 -morphol inocarbonyl 

2- methyl-l-imidazolyl 
5 -methyl - 1 - imidazolyl 

2-methvls ulfonvl-l-imidazQlYi 



2- (aminosulfonyl) phenyl 
2 - (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulf onyl) phenyl 
4-inorpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbonyl 
2 -methyl -1 -imidazolyl 
5 -methyl - 1 - imidazolyl 

2-methvl sulfonYl-l>imidazolYi 

2-(aminosulfonyl)phenyl 
2- (methylaminosulfonyl) phenyl 
1-pyrrolidinocarbonyl 
2 - (methylsulfonyl ) phenyl 
4-morpholino 
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596 CI 2-pyrimidyl 

597 CI 2-pyriinidyl 

598 CI 2-pyrimidyl 

599 CI 2-pyriinidyl 

600 CI 2-pyriinidvl 



2- (1 ' -CF3-tetrazol-2-yl) phenyl 

4 -morpho 1 inocar bony 1 
2 -me thy 1 - 1 - imidazolyl 

5 -me thy 1 - 1 - imida zoly 1 

2 -me thyl sul f onvl - 1 - imidazolyl 



601 CI 5-pyrimidyl 

602 CI 5-pyrimidyl 

603 CI 5-pyrimidyl 

604 CI 5-pyrimidyl 

605 CI 5-pyrimidyl 

606 CI 5-pyrimidyl 

607 CI 5-pyrimidyl 

608 CI 5-pyrimidyl 

609 CI 5-pyrimidyl 

610 CI 5-pvximidvl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4 -morpho lino 
2 - ( 1 ' -CF3 - t etrazol -2 -yl ) phenyl 

4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 

5 -methyl - 1 - imidazolyl 

2 -me thy 1 sul f ony 1 - 1 - imidazolyl 



611 CI 2-Cl-phenyl 

612 CI 2 -CI -phenyl 

613 CI 2-Cl -phenyl 

614 CI 2-Cl-phenyl 

615 CI 2 -CI -phenyl 

616 CI 2 -CI -phenyl 

617 CI 2-Cl-phenyl 

618 CI 2 -CI -phenyl 

619 CI 2-Cl-phenyl 
-620 CI 2 -CI -Phenyl 



2- (aminosulfonyl) phenyl 
2 - (me thylaminosul f ony 1 ) phenyl 

1 -pyrrol idinocarbonyl 

2 - (methylsulfonyl ) phenyl 
4 -morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morpholinoccurbonyl 

2 -methyl - 1 -imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methylsulfonyl -1 -imidazolyl 



621 
622 
623 
624 
625 
626 
627 
628 
629 

630 

631 CI 2, 6-diF-phenyl 

632 CI 2, 6-diF-phenyl 

633 CI 2, 6-diF-phenyl 

634 CI 2 , 6-diF-phenyl 

635 CI 2 , 6-diF-phenyl 

636 CI 2, 6-diF-phenyl 

637 CI 2 , 6-diF-phenyl 

638 CI 2 , 6-diF-phenyl 

639 CI 2, 6-diF-phenyl 

640 CI 2,6-diF-phenyl 



641 
642 

643 
644 
645 
646 
647 
648 
649 
650 



CI 2 -F-phenyl 2 - { aminosul f onyl ) phenyl 

CI 2 -F-phenyl 2 - (me thylaminosul f onyl ) phenyl 

CI 2 -F-phenyl 1-pyrrolidinocarbonyl 

CI 2 -F-phenyl 2 - (methylsulfonyl ) phenyl 

CI 2 -F-phenyl 4 -morpholino 

CI 2 -F-phenyl 2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 

CI 2 -F-phenyl 4 -morpholinocarbonyl 

CI 2 -F-phenyl 2 -methyl- 1-imidazolyl 

CI 2 -F-phenyl 5 -methyl- 1-imidazolyl 

_C1 2 -F-phenyl 2 -methylsulfonyl - l-imidazolyl 

2- (aminosulfonyl) phenyl 
2 - (methylaminosulfonyl ) phenyl 

1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2 - { 1 ' -CF3 - tetrazol -2 -y 1 ) phenyl 
4 -morpholinocarbonyl 

2 -me thyl - 1 - imida zoly 1 
5 -methyl - 1 - imidazolyl 

2 -me thylsul f ony 1 - 1 - imidazoly l 



F 
F 

F 
F 
F 
F 
F 
F 
F 
F 



phenyl 2 - ( aminosulfonyl ) phenyl 

phenyl 2- (methylaminosulfonyl ) phenyl 

phenyl 1 -pyrrolidinocarbony 1 

phenyl 2 - (methylsulfonyl ) phenyl 

phenyl 4-morpholino 

phenyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

phenyl 4 -morphol inocarbony 1 

phenyl 2 -methyl- 1-imidazolyl 

phenyl 5 -methyl - 1 - imidazolyl 

phenyl 2 -methyl su 1 f onyl - 1 - imidazolyl 
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651 

652 

653 

654 

655 

656 

657 

658 

659 

660 

661 

662 

663 

664 

665 

666 

667 

668 

669 

670 

671 



672 
673 
674 
675 
676 
677 
678 
679 
680 
681 



682 
683 
684 
685 
686 
687 
688 
689 
690 



691 

692 

693 

694 

695 

696 

697 

698 

699 

700 

701 

702 

703 

704 

705 



F 
F 
F 
F 
F 
F 
F 
F 
F 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 



F 
F 
F 
F 
F 
F 
F 
F 
F 



F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

,F 

F 
F 
F 
F 
F 



2-pyridyl 

2-pyridyl 

2-pyridyl 

2-pyridyl 

2-pyri<^l 

2-pyri<^l 

2-pyrici/l- 

2-pyridyl 

2-pyridyl 

2- pvridYl 

3- pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyri<^l 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pvridYl 



2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyriinidyl 
2-pyriniidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimi<^l 
2-pvrimidYl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1-pyrrolidinocarbonyl 
2- (methylsulf onyl) phenyl 
4-morpholino 
2- (1 ' -CP3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 
2 -methyl -1- imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -methylsulf onyl -l-imidazoly '' 

2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2- d' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -methyl-l-imidazolyl 
5 -methyl -1 - imidazolyl 

2 -methyl s ul f onvl - 1 - -i m i ^.-x i y i 



5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pvrimidyl 



2 - ( aminosulf onyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (1' •"CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 -imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methvl sul f onyl - 1 - imidazolyl 



2-cl -phenyl 
2-Cl-phenyl 
2-ci-phenyl 
2-cl -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2 -CI -Phenyl 



2- (aminosulf onyl ) phenyl 
- (methylaminosulfonyl ) phenyl 

1 -pyrrol idinocarbonyl 
2 - (methyl sul f onyl ) phenyl 

4-morpholino 
( 1 ' -CF3 - t etrazol -2 -yl ) phenyl 
4 -morpho 1 inocarbony 1 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2-methylsulfonYl-l ^imidazolyl 



2- (aminosulf onyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 

1 -pyrrol i dinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2 - { 1 ' .CF3 - 1 etrazol -2 -y 1 ) phenyl 
4 -morphol inoceorbonyl 

2 -me thy 1 - 1 - imidaz oly 1 
5 -methyl - 1 - imidaz olyl 

2-methylsulfonYl- l~iinidazQlYl 
2 - ( aminosulf onyl ) phenyl 



2-F-phenyl 
2-F-phenyl 
2-F-phenyi 
2-F-phenyl 
2-F-phenyl 



• — --'"jr-./h^xi.cxiyj. 

■ (methylaminosulfonyl ) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
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706 F 2-F-phenyl 2- (1 ' -CF3-tetra2ol-2-yl)phenyl 

707 F 2-F-phenyl 4-inorpholinocarbonyl 

708 F 2-F-phenyl 2 -methyl -l-imidazolyl 

709 F 2-F-phenyl 5 -methyl -l-imidazolyl 
710 F 2-F-phenyl 2-methylsulf onyl-l-imidazolvl 

711 F 2 , 6-diF-phenyl 2- (aminosulf onyl ) phenyl 

712 F 2, 6-diF-phenyl 2- (methylaminosulf onyl) phenyl 

713 F 2, 6-diF-phenyl 1 -pyrrol idinocarbonyl 

714 F 2, 6-diF-phenyl 2- (me thylsulf onyl) phenyl 

715 F 2 , 6-diF-phenyl 4-morpholino 

716 F 2, 6-diF-phenyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 

717 F 2, 6-diF-phenyl 4-morpholinocarbonyl 

718 F 2, 6-diF-phenyl 2 -methyl -1-imidazolyl 

719 F 2, 6-diF-phenyl 5 -methyl -1-imidazolyl 
720 F 2, 6-diF-phenyl 2-methvlsul£onyl-l-imidazolvl 

721 CO2CH3 phenyl 2- (aminosulf onyl ) phenyl 

722 CO2CH3 phenyl 2- (methylaiainosulf onyl) phenyl 

723 CO2CH3 phenyl 1 -pyrrol idinocarbonyl 

724 CO2CH3 phenyl 2- (raethylsulf onyl) phenyl 

725 CO2CH3 phenyl 4-morpholino 

726 CO2CH3 phenyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 

727 CO2CH3 phenyl 4-morpholinocarbonyl 

728 CO2CH3 phenyl 2-methyl-l-imidazolyl 

729 CO2CH3 phenyl 5 -methyl -1-imidazolyl 

730 CO2CH3 phenyl 2-methylsulf onyl-l-imidazolyl 

731 CO2CH3 2-pyridyl 2- (aminosulf onyl) phenyl 

732 CO2CH3 2-pyridyl 2- (methylaminosulf onyl) phenyl 

733 CO2CH3 2-pyridyl 1 -pyrrol idinocarbonyl 

734 CO2CH3 2-pyridyl 2- (me thylsulf onyl) phenyl 

735 CO2CH3 2-pyridyl 4-morpholino 

736 CO2CH3 2-pyridyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

737 CO2CH3 2-pyridyl 4-morpholinocarbonyl 

738 CO2CH3 2-pyridyl 2 -methyl -1-imidazolyl 

739 CO2CH3 2-pyridyl 5 -methyl- 1-imidazolyl 

740 CO2CH3 2-pyridyl 2-methylsulf onyl-l-imidazolyl 

741 CO2CH3 3 -pyridyl 2 - ( aminosulf onyl ) phenyl 

742 CO2CH3 3 -pyridyl 2 - (methylaminosulf onyl ) phenyl 

743 CO2CH3 3 -pyridyl 1-pyrrolidinocarbonyl 

744 CO2CH3 3-pyridyl 2 - (methylsulf onyl ) phenyl 

745 CO2CH3 3-pyridyl 4-morpholino 

746 CO2CH3 3-pyridyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

747 CO2CH3 3-pyridyl 4-morpholinocarbonyl 

748 CO2CH3 3-pyridyl 2 -methyl -1-imidazolyl 

749 CO2CH3 3-pyridyl 5 -methyl -1-imidazolyl 

750 CO2CH3 3-pyridyl 2 -me thylsulf onyl -1-imidazolyl 

751 CO2CH3 2 -pyrimidyl 2 - ( aminosulf onyl ) phenyl 

752 CO2CH3 2-pyrimidyl 2- (methylaminosulf onyl) phenyl 

753 GO2CH3 2-pyrimidyl 1-pyrrolidinocarbonyl 

754 CO2CH3 2 -pyrimidyl 2 - (methyl sul f onyl ) phenyl 

755 CO2CH3 2-pyrimidyl 4-morpholino 
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756 CO2CH3 

757 CO2CH3 

758 CO2CH3 

759 CO2CH3 

760 CO2CH3 

761 CO2CH3 

762 CO2CH3 

763 CO2CH3 

764 CO2CH3 

765 CO2CH3 

766 CO2CH3 

767 CO2CH3 

768 CO2CH3 

769 CO2CH3 

770 CQ2CH1 
"771 CO2CH3 

772 CO2CH3 

773 CO2CH3 

774 CO2CH3 

775 CO2CH3 

776 CO2CH3 

777 CO2CH3 

778 CO2CH3 

779 CO2CH3 

780 CO2CH1 
"781 CO2CH3 

782 CO2CH3 

783 CO2CH3 

784 CO2CH3 

785 CO2CH3 

786 CO2CH3 

787 CO2CH3 

788 CO2CH3 

789 CO2CH3 

790 CO2CH1 

791 CO2CH3 

792 CO2CH3 

793 CO2CH3 

794 CO2CH3 

795 CO2CH3 

796 CO2CH3 

797 CO2CH3 

798 CO2CH3 

799 CO2CH3 

800 COyCHr, 

801 CH2OCH3 

802 CH2OCH3 

803 CH2OCH3 



5- 
5- 
5- 
5- 
_5- 
2- 
2- 



2-pyrimidyl 
2-pyriinidyl 
2-pyrimidyl 
2-pyriinidyl 
2'-pyrimidyl 
S-pyrimidyiL 
S-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
-pyriinidyl 
-pyrimidyl 
pyrimidyl 
pyrimidyl 
pyrimidyl 
CI -phenyl 
CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2 -F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2 -F-phenyl 
2,6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2. 6-diF-phenyl 
phenyl 
phenyl 
phenyl 



( 1 ' -CF3 - 1 e trazol - 2 -y 1 ) phenyl 
4 -morphol inocarbony 1 
2 -methyl - 1 - imidazolyl 
5-methyl-l-imidazolyl 
2 -me thylsul f onyl - 1 - imidazolv l 

2- (aminosulf onyl) phenyl 
2- (methylaminosulf onyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - t e trazol-2 -yl ) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1- imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -me thylsul f onyl - 1 ~ imidazolv l 

2- (aminosulfonyl) phenyl 
2 - {methylaminosulf onyl ) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (1 '-CF3-tetrazol -2 -yl) phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 -imidazolyl 

2 -methylsul f onyl - 1 - imidazol vl 

2- (aminosulfonyl) phenyl 
2- (methylaminosulf onyl ) phenyl 
1 -pyrrol idinocarbony 1 
2 - (methylsulfonyl ) phenyl 
4-morpholino 

1- (1 ' -CF3-tetrazol-2-yl) phenyl 

4 -morpholinocarbonyl 
2 -me thyl - 1 - imidazolyl 
5-methyl-l-imida2olyl 
methylsul f onyl - 1 - imidazo lvl 
2 - ( aminosulfonyl ) phenyl 

2 - (methylaminosulf onyl ) phenyl 

1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4 -morphol inoccirbony 1 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1-imidazolyl 

2 -methyl sul f onyl - 1 - imidazolv l 

2 - ( aminosulfonyl ) phenyl 
2- (methylaminosulf onyl ) phenyl 
1 -pyrrol idinocarbony 1 
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804 
805 
806 
807 
808 
809 
810 



CH2OCH3 phenyl 2 ~ (me thylsul f onyl ) phenyl 

CH2OCH3 phenyl 4-morpholino 

CH2OCH3 phenyl 2- (1 ' -CF3-tetra2ol -2 -yl) phenyl 

CH2OCH3 phenyl 4-inorpholinocarbonyl 

CH2OCH3 phenyl 2 -methyl - 1 - imidazolyl 

CH2OCH3 phenyl 5 -methyl -l -imidazolyl 

CH2CX:H3 phe nyl 2-methylsulf onyl-l-imidazolyl 



811 
812 
813 
814 
815 
816 
817 
818 
819 
820 



CH2CX:H3 2 -pyr idyl 2 - ( aminosulf onyl ) phenyl 

CH2OCH3 2-pyridyl 2- (methylaminosulfonyl) phenyl 

CH2OCH3 2-pyridyl l-pyrrolidinocarbonyl 

CH2OCH3 2 -pyridyl 2 - (methylsulf onyl ) phenyl 

CH2OCH3 2-pyridyl 4-morpholino 

CH2OCH3 2-pyridyl 2- (1 ' -CF3-tetrazol -2 -yl) phenyl 

CH2OCH3 2-pyridyl 4-morpholinocarbonyl 

CH2OCH3 2 -pyr idyl 2 -methyl - 1 - imidazolyl 

CH2CX:H3 2 -pyric^l 5 -methyl- 1 -imidazolyl 

CH2OCH3 2-pyridyl 2-methylsulf onyl-l-imidazolyl 



821 
822 
823 
824 
825 
826 
827 
828 
829 
830 



CH2OCH3 3-pyridyl 2 - (aminosulf onyl ) phenyl 

CH2OCH3 3 -pyridyl 2 - (methylaminosulfonyl ) phenyl 

CH2OCH3 3 -pyridyl l -pyrrol idinocarbonyl 

CH2OCH3 3-pyridyl 2- (methylsulfonyl) phenyl 

CH2CXm3 3-pyridyl 4-morpholino 

CH2OCH3 3-pyridyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 

CH2OCH3 3-pyric^/l 4-morpholinocarbonyl 

CH2OCH3 3 -pyri<^l 2 -methyl - 1 -imidazolyl 

CH2OCH3 3 -pyridyl 5 -methyl - 1 - imidazolyl 

CH2(Xai3 3-pyridyl 2'-methylsulf onyl-l-imidazolyl 



831 

832 
833 
834 
835 
836 
837 
838 
839 
840 



CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2CXni3 
CH2CX:H3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 



2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyr rol idinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
5- (1 ' -CF3-tetrazol-2-yl) phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5-methyl-l-imidazolyl 

2 -me thy Isul f onyl - 1 - imidazolyl 



841 
842 
843 
844 
845 
846 
847 
848 
849 
850 



CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 



5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidh^l 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 



851 CH2OCH3 2-Cl-phenyl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol -2 -yl) phenyl 
4 -morphol inocarbony 1 
2 -methyl -1 -imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -methylsulfonyl - 1- imidazolyl 



2- (aminosulfonyl) phenyl 
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852 

853 

854 

855 

856 

857 

858 

859 

860 

861 

862 

863 

864 

865 

866 

867 

868 

869 

870 



871 

872 

873 

874 

875 

876 

877 

878 

879 

880 

881 



CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 

ch2Cx:h3 
CH2OCH3 
CH2OCH3 

CH2CX:H3 

CH20CH3 
CH20CH3 
CH20CH3 
CH20CH3 
CH20CH3 



CH20CH3 

CH2CX:H3 

CH20CH3 
ch2Cx:h3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 



2 -Cl -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 



882 

883 

884 

885 

886 

887 

888 

889 

890 

891 

892 

893 

894 

895 

896 

897 

898 

899 



CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 



2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 



phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyric^l 
2-pyrid/l 
2-pyridyl 
2-pyridyl 



2- (methylaminosulfonyl) phenyl 

1 - pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 

4-inorpholino 
2- {1 ' -CF3-tetrazol -2 -yl) phenyl 
4 -morphol inocarbonyl 

2 - me thyl - 1 -imidazolyl 
5 -me thyl - 1 -imidazolyl 

2 -me thylsul f onyl - 1 -> imidazol yl 

2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -me thy 1 - 1 - imidaz oly 1 

2-methylsulfonyl-l-imidazolvl 

2 - { aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1-pyrrolidinocarbonyl 
2 - (methylsulfonyl ) phenyl 
4 -morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
S-methyl-l-imidazolyl 
2 -methylsulfonyl -1- imidazolyl 



2 - ( aminosul f ony 1 ) phenyl 
2- (methylaminosulfonyl ) phenyl 

1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - 1 e trazol -2 -y 1 ) phenyl 
4 -morpholinoccurbonyl 

2 -methyl-l-imidazolyl 
5-methyl-l-imidazolyl 

2 -me thylsul f onyl - 1 - imidazol yl 

2 - ( aminosulf onyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - { 1 ' -CF3 - te trazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 
2-methyl-l-imidazolyl 
5-methyl-l-imidazolyl 
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900 



CONH2 2-pyridyl 



901 






\aminosulf onyl ) phenyl 


902 






z- (mecnyiaminosulfonyl) phenyl 


903 




0 t'yx iuyx 


x-pyrroliamocarbonyl 


904 


CONH2 


3-pyridyl 


2- (methylsulfonvDohenvl 


905 


CONH2 


3-pyridyl.- 


4-morpholino 


906 


CONH2 


3-pyridyl 


2- ( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 


907 


CONH2 


3-pyridyl 


4 -morpholinocarbony 1 


908 


CONH2 


3-pyridyl 


2 -methyl - 1 - imida zolyl 


909 


CONH2 


3-pyridyl 


5 -me thy 1 - 1 - imidazolyl 


910 


CONH2 


3-pyridyl 


2-methylsulfonyl-l-imida2olyl 



912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

925 

926 

927 

928 

929 

930 



CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CQNH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 



2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2 -pyr imidyl 
2-pyrimidyl 
2 -pyr imidyl 
2-pyrimidyl 
2 -pyr imidyl 
5 -pyr imidyl 
5 -pyr imidyl 
5 -pyr imidyl 
5 -pyr imidyl 
5 -pyr imidyl 
5 -pyr imidyl 
5 -pyr imidyl 
5 -pyr imidyl 
5 -pyr imidyl 
5 -pyr imidyl 



2- (methylaminosulfonyl) phenyl 

1 - pyrrol idinocarbonyl 
2- (methylsulfonyl)phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - t etrazol -2 -y 1 ) phenyl 
4 -morpholinocarbonyl 

2 - methyl - 1 - imida zolyl 
5 -me t hy 1 - 1 - imida zolyl 

2 -methylsulf onyl - 1 ^ imidazo lyl 

2- (aminosulf onyl ) phenyl 
2- (methylaminosulfonyl ) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - t etrazol -2 -yl ) phenyl 
4 -morpho 1 inocarbony 1 

2 -me t hy 1 - 1 - imida zo lyl 
5 -methyl - 1 - imidazolyl 

2 -methylsul f ony 1 - 1- imidazolyl 



931 
932 
933 
934 
935 
936 
937 
938 
939 
940 



941 
942 
943 
944 
945 
946 
947 



CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CX)MH2 
CONH2 



2 -CI -phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 



CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 



2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 



2 - ( aminosulf onyl ) phenyl 
- (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 
4-morpholino 
- ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
-methyl sul f ony 1 - 1 - imidazolyl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl. 
4-morpholino 
2 - ( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 
4 -morpholinocarbonyl 
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n VI D 


CONn2 


2-F-phenyl 


Oil o 


CONn2 


2-F-phenyl 




CQNX12 


2-F-phenyl 


951 


CONH2 


2, 6-diF-phenyl 


o c o 

952 


CONH2 


2, 6-diF~phenyl 


953 


CQNH2 


2 , 6-diF-phenyl 


954 


CONH2 


2 , 6-diF-phenyl 


955 


CONH2 


2 , 6-diF-phenyl 


956 


CONH2 


2, 6-diF-phenyl 


957 


CONH2 


2 , 6~diF-phenyl 


958 


CONH2 


2, 6-diF-phenyl 


959 


CONH2 


2, 6-diF-phenyl 


960 


CONH2 


2, 6-diF-phenyl 



2 -me thy 1 - 1 - imidazoly 1 
5 -me thyl - 1 - imidazolyl 
2-methylsulfonyl-l-imidazolvl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - t e t razol - 2 -y 1 ) phenyl 
4 -morphol inocarbonyl 

2 -me thyl - 1 - imi da z o ly 1 
S-methyl-l-imidazolyl 

2 -me thyl sul f onyl - 1 - imidazo lyl 
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Table 5 




BX # A B 

1 phenyl 2-- (aminosulf onyl ) phenyl 

2 phenyl 2 - (me thylaininosul f ony 1 ) phenyl 

3 phenyl 1-pyrrolidinocarbonyl 

4 phenyl 2-- ( methyl sulf onyl ) phenyl 

5 phenyl 4 -morpho 1 ino 

6 phenyl 2- (1' -CF3-tetra2ol-2-yl)phenyl 

7 phenyl 4~morpholinocarbonyl 

8 phenyl 2-methyl-l-imidazolyl 

9 phenyl 5-methyl-l-imidazolyl 

10 phenyl 2 -methylsul f onyl - 1 - imidazolyl 

11 2-pyridyl 2- (aminosulf onyl) phenyl 

12 2 -pyridyl 2 - (methylaminosulf onyl ) phenyl 

13 2-pyridyl 1-pyrrolidinocarbonyl 

14 2-pyridyl 2- (methyl sulf onyl ) phenyl 

15 2-pyridyl 4-morpholino 

16 2-pyridyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

17 2-pyridyl 4-morpholinocarbonyl 

18 2-pyridyl 2 -methyl -1 -imidazolyl 

19 2-pyridyl 5-methyl-l-imidazolyl 
2 -pyridyl 2 -methylsul f onyl - 1 - imidazolyl 

21 3 -pyridyl 2 - ( aminosul f onyl ) phenyl 

22 3 -pyridyl 2- (methylaminosulf onyl ) phenyl 

23 3-pyridyl 1-pyrrolidinocarbonyl 

24 3 -pyridyl 2 - (methyl sulf onyl ) phenyl 

25 3 -pyridyl 4-morpholino 

26 3 -pyridyl 2 - ( 1 ' -CF3 ~ t e trazol - 2 -y 1 ) phenyl 

27 3 -pyridyl 4-morpholinocarbonyl 

28 3 -pyridyl 2-methyl-l-imidazolyl 

29 3 -pyridyl 5-methyl-l-imidazolyl 
.«30 3 -pvr idvl 2 -methyl sul f ony 1 - 1 - imidaz o lyl 

31 2 -pyr imidyl 2 - ( aminosul f ony 1 ) phenyl 

32 2-pyrimidyl 2- (methylaminosulfonyl) phenyl 

33 2-pyrimidyl 1-pyrrolidinocarbonyl 

34 2-pyrimidyl 2- (methylsulf onyl) phenyl 

35 2-pyrimidyl 4-morpholino 

36 2-pyrimidyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 

37 2-pyrimidyl 4-morpholinocarbonyl 

38 2-pyrimidyl 2-methyl-l-imidazolyl 

39 2-pyrimidyl 5-methyl-l-imidazolyl 

40 2 -pyrimidyl 2 -methylsul f ony 1 - 1 - imidazolyl 

41 5-pyrimidyl 2 - ( aminosulf onyl ) phenyl 



5-pyrimidyl 2- (methylaminosulfonyl) phenyl 
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43 5-pyriinidyl 

44 S-pyrimidyl 

45 5-pyrimidyl 

46 S-pyrimidyl 

47 5-pyrimidyl 

48 5-pyrimidyl 

49 5-pyrimidyl 

50 5-pvrimidYl 



1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2 - { 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morpho 1 inocarbony 1 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -me thv l sul f onyl - 1 - imida 2 o 1 yl 



51 2 -CI -phenyl 

52 2-Cl-phenyl 

53 2-Cl-phenyl 

54 2-Cl-phenyl 

55 2-Cl-phenyl 

56 2-Cl-phenyl 

57 2-Cl-phenyl 

58 2-Cl-phenyl 

59 2-Cl-phenyl 

60 2 -CI -Phenyl 



2- (aminosulf onyl) phenyl 
2- (methylaminosulf onyl) phenyl 

1 - pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (l'-CF3-tetra2ol-2-yl) phenyl 
4 -morpholinocarbony 1 

2- methyl-l-imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methyl sulfonyl - 1 - imidazolyl 



61 2-F-phenyl 

62 2-F-phenyl 

63 2-F-phenyl 

64 2-F-phenyl 

65 2-F-phenyl 

66 2-F-phenyl 

67 2-F-phenyl 

68 2-F-phenyl 

69 2-F-phenyl 
-70 2-F-phenvl 



71 2,6 -diF-phenyl 

72 2 , 6-diF-phenyl 

73 2,6 -diF-phenyl 

74 2, 6-diF-phenyl 

75 2 , 6-diF-phenyl 

76 2, 6-diF-phenyl 

77 2 , 6-diF-phenyl 

78 2 , 6-diF-phenyl 

79 2, 6-diF-phenyl 

80 2.6- diF-phenyl 



2 - { aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 - pyrrolidinocarbony 1 

2 - (methylsulfonyl ) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 -tetrazol -2 -yl ) phenyl 
4 -morphol inocarbony 1 

2- methyl-l-imidazolyl 
5-methyl-l-imidazolyl 

2 -methyl sulf onvl - 1 - imidazolyl 



2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbony 1 
2- (methylsulfonyl ) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 

4 -morphol inocarbony 1 

2 -methyl -1-imidazolyl 
5-methyl-l-imida2olyl 

2-methyl sulfonvl-l-imidazolyl 
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Table 6 
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, ^ For each example, DE is: 

(A) pyridin-4-yl-CH2, 

( B ) 2 -ainino-pyriinidin-4 -yl , 

( C ) 6 -amino-pyr idin-2 -yl , 

(D) 3-ainidino-4-F'phenyl, or 
{ E ) N-amidino - 3 -piper idinyl . 



Ex # Rla 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
38 
39 
40 



^"3 phenyl 2- (axninosulf onyl ) phenyl 
CH3 phenyl 2 - (methylarainosul f ony 1 ) phenyl 
CH3 phenyl 1 -pyrrol idinocarbonyl 
CH3 phenyl 2 - (me thylsulf onyl ) phenyl 
CH3 phenyl 4-morpholino 
CH3 phenyl 2- (1 ' -CF3-tetra2ol-2-yl)phenyl 
CH3 phenyl 4-morpholinocarbonyl 
CH3 phenyl 2 -methyl- 1-imidazolyl 
CH3 phenyl 5 -methyl -1-imidazolyl 
phenyl 2'methylsulfonyl-l>imida2olyl 



2-pyridyl 2- (aminosulf onyl ) phenyl 

2 -pyr idy 1 2 - (methy laminosul f ony 1 ) phenyl 

2 -pyridyl 1 -pyrrol idinocarbonyl 

2 -pyr idyl 2 - (methylsulf onyl ) phenyl 

2 -pyr idyl 4 -morpholino 

2-pyridyl 2- (1 ' -CFs-tetrazol -2 -yl) phenyl 

2 - pyridyl 4 -morpholinocarbonyl 
2 -pyr idyl 2 -methyl - 1 - imidazolyl 
2 -pyr idyl 5 -methyl - 1 - imidazolyl 

2 -pyridy 1 2 -me thylsul f onyl - 1 - imidazolyl 

3 -pyr idyl 2 - { aminosul f onyl ) phenyl 
3 -pyridyl 2- {methylaminosulf onyl ) phenyl 
3 -pyridyl ' 1 -pyrrol idinocarbonyl 
3 -pyridyl 2 - (methylsulf onyl ) phenyl 

3 - pyridyl 4-morpholino 
3-pyridyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 
3 -pyridyl 4 -morpholinocarbonyl 
3-pyridyl 2-methyl-l-imidazolyl 
3 -pyridyl 5 -methyl - 1 - imidazolyl 
3-pyridyl 2-methylsulf onyl-l-imidazolyl 



CH3 

CH3 

CH3 

CH3 

CH3 

CH3 

CH3 

CH3 

CH3 

CH3 

CH3 

CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH3 

CH3 2-pyrimidyl 
CH3 2-pyrimidyl 
CH3 2-pyrimidyl 
CH3 2-pyrimidyl 
^3 2-pyrimidyl 
CH3 2-pyrimi<^l 
^3 2-pyrimidyl 
CH3 2-pyrimidyl 
CH3 2-pyrimidyl 
Q^3 2-pyrimidyl 



2- (aminosulf onyl ) phenyl 
2- (methylaminosulf onyl ) phenyl 

1 -pyrrolidinoceurbony 1 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - t etrazol -2 -yl ) phenyl 
4 -morphol inocarbony 1 

2 -methyl -1 -imidazolyl 
5-methyl-l-imidazolyl 

2 -me thylsul f ony 1 - 1 - imidazolyl 
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41 CH3 S-pyrimidyl 2- (aminosulfonyl) phenyl 

^2 CH3 S-pyrimidyl 2- (methylaminosulfonyDphenyl 

43 CH3 5-pyrimidyl 1 -pyrrol idinocarbonyl 

CH3 5--pyrimidyl 2 - (methylsulf onyl ) phenyl 

^5 CH3 5-pyrimidyl 4-morpholino 

46 CH3 5-pyrimidyl 2- (1' -CF3-tetrazol-2-yl) phenyl 

CH3 5-pyrimidyl 4-morpholinocarbonyl 

CH3 5-pyrimidyl 2-methyl-l-imida2olyl 

45 CH3 5-pyrimidyl 5 -methyl -1-imidazolyl 

50 CH3 5-pyrimidyl 2-methyl5ulfonyl-l-imidazoly l 

51 CH3 2 -CI -phenyl 2- (aminosulf onyl) phenyl 

52 CH3 2-Cl-phenyl 2- (methylaminosulf onyl) phenyl 
53. CH3 2 -CI -phenyl 1-pyrrolidinocarbonyl 

54 CH3 2-Cl-phenyl 2- (methylsulf onyl) phenyl 

55 CH3 2 -CI -phenyl 4-morpholino 

56 CH3 2 -CI -phenyl 2 - (1 ' -CF3-tetrazol -2 -yl) phenyl 

57 CH3 2 -CI -phenyl 4-morpholinocarbonyl 

58 CH3 2-Cl -phenyl * 2 -methyl -l-imidazolyl 

59 CH3 2-Cl-phenyl S-methyl-l-imidazolyl 

6Q CH3 2-Cl-phenyl 2-methylsulf onyl-l-imidazolyl 

61 CH3 2-F-phenyl 2- (aminosulf onyl) phenyl 

62 CH3 2 -F-phenyl 2 - (methylaminosul f onyl ) phenyl 

63 CH3 2-F-phenyl 1-pyrrolidinocarbonyl 

64 CH3 2 -F-phenyl 2 - (methylsulf onyl ) phenyl 

65 CH3 2-F-phenyl 4-morpholino 

66 CH3 2 -F-phenyl 2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 

67 CH3 2-F-phenyl - 4-morpholinocarbonyl 

68 CH3 2-F-phenyl 2 -methyl -1-imidazolyl 

69 CH3 2-F-phenyl 5-methyl- 1-imidazolyl 

'^Q CH3 2-F-phenyl 2-methylsulf onyl-l-imidazolyl 

71 CH3 2,6-diF-phenyl 2- (aminosulf onyl) phenyl 

72 CH3 2 , 6-diF-phenyl 2 - (methylaminosulf onyl ) phenyl 

73 CH3 2, 6-diF-phenyl 1-pyrrolidinocarbonyl 

74 CH3 2, 6-diF-phenyl 2 - (methylsulf onyl ) phenyl 

75 CH3 2, 6-diF-phenyl 4-morpholino 

76 CH3 2, 6-diF-phenyl 2- (l'-CF3- tetrazol- 2 -yl) phenyl 

77 CH3 2 , 6-diF-phenyl 4-morpholinocarboriyl 

78 CH3 2, 6-diF-phenyl 2 -methyl -1-imidazolyl 

79 CH3 2, 6-diF-phenyl 5 -methyl -1-imidazolyl 

80 CH3 2, 6-diF-phenyl 2-methylsulf onyl-l-imidazolyl 

81 CH2CH3 phenyl 2- (aminosulf onyl) phenyl 

82 CH2CH3 phenyl 2 - (methylaminosulf onyl ) phenyl 

83 CH2CH3 phenyl 1-pyrrolidinocarbonyl 

84 CH2CH3 phenyl 2- (methylsulf onyl) phenyl 

85 CH2CH3 phenyl 4-morpholino 

86 CH2CH3 phenyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

87 CH2CH3 phenyl 4-morpholinocarbonyl 

88 CH2CM3 phenyl 2-methyl-l-imidazolyl 
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89 
90 
91 



CH2CH3 
CH2CH3 



92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 



CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 



phenyl 5 -me thy 1 - 1 - imidazoly 1 

phenyl 2 -ine thylsulf onyl - 1 - imidazo lyl 



2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 



2 - { aminosul f ony 1 ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 - pyrrolidinoccirbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2- ( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 
4 -morpho 1 inocarbony 1 

2 - methyl - l-imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -me thyl sul f onyl - 1 - imidazo Ivl 



CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 



111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 



CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 

CH2CH3 



3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3 -pyr idyl 
3-pyridyl 



2-pyrimidyl 
2-pyriinidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 



2- (aminosulf onyl ) phenyl 
2- {methylaminosulfonyl ) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morphol inocarbony 1 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2-methylsulfonyl-l-imidazolv l 

2- (aminosulf onyl) phenyl 
2- (methylaminosulfonyl ) phenyl 

1 -pyrrolidinocarbonyl 
2- (metl^lsulf onyl ) phenyl 

4-morpholino 
2- (1 ' -CF3 -tetrazol -2 -yl) phenyl 
4 -morphol inocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2-methylsulfonyl-l-imidazolyl 



132 
133 
134 
135 
136 



CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 



5-pyrimidyl 2 - ( aminosulf onyl ) phenyl 

5-pyrimidyl 2- (methylaminosulfonyl ) phenyl 

5-pyrimidyl 1 -pyrrolidinocarbonyl 

5-pyrimidyl 2- (methylsulf onyl ) phenyl 

5-pyrimidyl 4-morpholino 

5-pyrimidyl 2- (1 ' -CP3 -tetrazol-2 -yl) phenyl 

5-pyrimidyl 4 -morphol inocarbonyl 

5-pyrimidyl 2 -methyl-1 -imidazolyl 

5-pyrimidyl 5-methyl-l-imidazolyl 

5-pyrimidyl 2-methylsulfonyl-l-imidazolyl 



CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 



2-cl-phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2-Cl-phenyl 



2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulfonyl ) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulf onyl ) phenyl 
4-morpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
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137 


CH2CH3 


2 -CI -phenyl 


4 -morpholinocarbonyl 


138 


CH2CH3 


2-Cl-phenyl 


2 -methyl - 1 - imidazo ly 1 


139 


CH2CH3 


2-Cl-phenyl 


5 -methyl - 1 - iiiiida zo ly 1 


140 


CH2CH3 


2 -CI -phenyl 


2 -methylsulf onyl - l-imidazolyl 


141 


CH2CH3 


2-F-phenyl 


2 - ( aminosulf onyl ) phenyl 


142 


CH2CH3 


2 -F -phenyl 


2- (methylaminosulf onyl) phenyl 


143 


CH2CH3 


2-F-phenyl 


1 -pyrrolidinocarbony 1 


144 


CH2CH3 


2-F-phenyl 


2- (methylsulf onyl ) phenyl 


145 


CH2CH3 


2-F-phenyl 


4-morpholino 


146 


CH2CH3 


2-F-phenyl 


2 - { 1 ' -CF3 - t e trazol -2 -yl ) phenyl 


147 


CH2CH3 


2-F-phenyl 


4 -morpholinocarbonyl 


148 


CH2CH3 


2-F-phenyl 


2 -methyl - 1 - imidazoly 1 


149 


CH2CH3 


2-F-phenyl 


5-methyl-l-imidazolyl 


150 


CH2CH3 


2 -F-pheny 1 


2 -methylsul f onyl - 1 - imidazolyl 


151 


CH2CH3 


2, 6-diF-phenyl 


2 - (aminosulfonyl ) phenyl 


152 


CH2CH3 


2 , 6-diF-phenyl 


2- (methylcuninosulf onyl) phenyl 


153 


CH2CH3 


2 , 6-diF-phenyl 


1 -pyrrolidinocarbonyl 


154 


CH2CH3 


2, 6-diF-phenyl 


2 - (methylsulf onyl ) phenyl 


155 


CH2CH3 


2, 6-diF-phenyl 


4 -morpho 1 ino 


156 


CH2CH3 


2, 6-diF-phenyl 


2- (1' -CF3-t e trazol -2-yl) phenyl 


157 


CH2CH3 


2, 6-diF-phenyl 


4 -morphol inocarbony 1 


158 


CH2CH3 


2 , 6-diF-phenyl 


2 -methyl - 1 - imida z 0 ly 1 


159 


CH2CH3 


2, 6-diF-phenyl 


5 -methyl - 1 - imida zo lyl 


160 


CH2CH3 


2, 6-diF-phenyl 


2 -methylsul f onyl - 1 - imidazolyl 


161 


CF3 


phenyl 


2— (aminosulfonvl ) ohenvl 


162 


CF3 


phenyl 


2- (methvlaminosulf onvl ) ohenvl 


163 


CF3 


phenyl 


1 — pyr ro 1 idinocarbony 1 


164 


CF3 


phenyl 


2- (methylsulf onyl ) phenyl 


165 


CF3 


phenyl 


4-morpholino 


166 


CF3 


phenyl 


2- ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 


167 


CF3 


phenyl 


4 -morphol inocarbony 1 


168 


CF3 


phenyl 


2-methyl-l-imidazolyl 


169 


CF3 


phenyl 


5 -methyl - 1 - imida zo lyl 


170 


CF3 


phenyl 


2 -me thy Isul f onyl - 1 - imidazolyl 


171 


CF3 


2-pyridyl 


2 - ( cuninosulf onyl ) phenyl 


172 


CF3 


2-pyridyl 


2- (methylaminosulf onyl ) phenyl 


173 


CF3 


2-pyridyl 


1 -pyrrolidinocarbonyl 


174 


CF3 


2-pyridyl 


2- (methylsulf onyl ) phenyl 


175 


CF3 


2-pyridyl 


4-morpholino 


176 


CF3 


2-pyridyl 


2- (1' -CF3-tetrazol-2-yl)phenyl 


177 


CF3 


2-pyridyl 


4 -morpholinocarbonyl 


178 


CF3 


2-pyridyl 


2 -methyl - 1 - imidazolyl 


179 


CF3 


2-pyridyl 


5 -methyl - 1 - imidazolyl 


180 


CF3 


2-pyridyl 


2 -me thylsulf onyl - 1 - imidazolyl 


181 


CF3 


3-pyridyl 


2 - ( aminosul f ony 1 ) phenyl 


182 


CF3 


3-pyridyl 


2- (methylaminosulfonyl) phenyl 


183 


CF3 


3-pyridyl 


1 -pyrrol idinocarbony 1 


184 


CF3 


3-pyridyl 


2- (methylsulf onyl) phenyl 
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185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 



CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 



3 -pyr idyl 4 -morpholino 

3 -pyridyl 2- ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
3 -pyridyl 4 -morpholinocarbony 1 

3 -pyridyl 2 -methyl-l-imidazolyl 

3 -pyridyl 5-methyl-l-iinidazolyl 

3-pyridyl 2-methylsul£onyl-l-iinidazolvl 



2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 



2- (aminosulf onyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbony 1 
2- { methyl sulf onyl ) phenyl 
4-morpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4 -ihorpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazoly 1 
2 -methylsulf onyl - 1 - imidazolyl 



CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 



5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2 - (methylsulf onyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl) phenyl 
4 -morpholinocarbonyl 
2 -me thy 1 - 1 -imidazolyl 
5 -methyl - 1 - imidazolyl 
2-methylsulfonyl-l-imidazolyl 



221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 



2 -CI -phenyl 

CF3 2-Cl-phenyl 

CF3 2 -CI -phenyl 

CF3 2-Cl-phenyl 

CF3 2-Cl-phenyl 

CF3 2-Cl-phenyl 

CF3 2-Cl-phenyl 

CF3 2-Cl-phenyl 

CF3 2-Cl-phenyl 

CF3 2-Cl-phenyl 



CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 

CF3 

CF3 2, 6-diF-phenyl 
CF3 2 , 6-diF-phenyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinoceorbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2 - { 1 ' -CF3 - t e trazol -2 -yl ) phenyl 
4 -morphol inocarbony 1 

2 -methyl - 1 -imidazolyl 
5 -methyl - 1 -imidazolyl 

2 -methylsulf onyl -1-imidazolyl 



2-F-phenyl 2- (aminosulf onyl ) phenyl 

2-F-phenyl 2- (methylaminosulfonyl) phenyl 
2-F-phenyl 1-pyrrolidinocarbonyl 
2 -F-phenyl 2 - (me thylsulf onyl ) phenyl 

2-F-phenyl 4-morpholino 
2-F-phenyl 2- (1 ' -CF3 -tetrazol -2 -yl) phenyl 
2 -F-phenyl 4 -morpholinocarbonyl 

2-F-phenyl 2 -methyl -1 -imidazolyl 

2 -F-phenyl 5-methyl-l-imidazolyl 
2-F-pheny l 2-methylsulfonyl-l-imidazolvl 
2 - { aminosulf onyl ) phenyl 
2- (metlvlaminosulf onyl ) phenyl 
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233 CF3 2,6-diF-phenyl 1 -pyrrol idinocarbonyl 

234 CF3 2, 6-diF-phenyl 2- (methylsulfonyl) phenyl 

235 CF3 2,6-diF-phenyl 4-morpholino 

236 CF3 2,6-diF-phenyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

237 CF3 2, 6-diF-phenyl 4-morpholinocarbonyl 

238 CF3 2,6-diF-phenyl 2 -methyl -1-imidazolyl 

239 CF3 2,6-diF-phenyl 5 -methyl -l-imidazolyl 

240 CF3 .2, 6-diF-phenyl 2-methylsulf onyl-l-imidazolyl 

241 SCH3 phenyl 2- (aminosulfonyl) phenyl 

242 SCH3 phenyl 2- (methylaminosulf onyl ) phenyl 

243 SCH3 phenyl . 1 -pyrrol idinocarbonyl 

244 SCH3 phenyl 2- (methylsulfonyl) phenyl 

245 SCH3 phenyl 4--morpholino 

246 SCH3 phenyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

247 SCH3 phenyl 4-morpholinocarbonyl 

248 SCH3 phenyl 2 -methyl- 1-imidazolyl 

249 SCH3 phenyl 5 -methyl -1-imidazolyl 

250 SCH3 phenyl 2-methylsulfonyl-l-imidazolyl 

251 SCH3 2-pyridyl 2- (aminosulfonyl) phenyl 

252 SCH3 2 -pyridyl 2 - (methy laminosul f onyl ) phenyl 

253 SCH3 2-pyridyl 1 -pyrrol idinocarbonyl 

254 SCH3 2-pyridyl 2- (methylsulfonyl) phenyl 

255 SCH3 2-pyridyl 4-morpholino 

256 SCH3 2-pyridyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

257 SCH3 2-pyridyl 4-morpholinoccirbonyl 

258 SCH3 2-pyridyl 2-methyl-l-imidazolyl 

259 SCH3 2-pyridyl 5-methyl- 1-imidazolyl 

260 SCH3 2 -pyr idy 1 2 -me thyl sul f ony 1 - 1 - imidazolyl 

261 SCH3 3-pyridyl 2- (aminosulfonyl) phenyl 

262 SCH3 3-pyridyl 2- (methylaminosulf onyl) phenyl 

263 SCH3 3-pyridyl 1 -pyrrol idinocarbonyl 

264 SCH3 3-pyridyl 2- (methylsulfonyl) phenyl 

265 SCH3 3-pyridyl 4-morpholino 

266 SCH3 3-pyridyl 2-{l' -CF3-tetrazol-2-yl)phenyl 

267 SCH3 3-pyridyl 4-morpholinocarbonyl 

268 SCH3 3-pyridyl 2-methyl-l-imidazolyl 

269 SCH3 3-pyri<^l 5 -methyl -1-imidazolyl 

270 SCH3 3-pyridyl 2-methylsulfonyl-l-imidazolyl 

271 SCH3 2-pyrimidyl 2- (aminosulfonyl) phenyl 

272 SCH3 2-pyrimidyl 2- (methylaminosulf onyl) phenyl 

273 SCH3 2-pyrimidyl 1-pyrrolidinocarbonyl 

274 SCH3 2-pyrimidyl 2- (methylsulfonyl) phenyl 

275 SCH3 2-pyrimidyl 4-morpholino 

276 SCH3 2-pyrimidyl 2- (1' -c::F3-tetra2ol-2-yl)phenyl 

277 SCH3 2-pyrimidyl 4-morpholinocarbonyl 

278 SCH3 2-pyrimidyl 2-methyl-l-imidazolyl 

279 SCH3 2-pyrimidyl 5-methyl- 1-imidazolyl 

280 SCH3 2-pyrimidyl 2-methylsulfonyl-l-imidazolyl 
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281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 



SCH3 
SCH3 
SCH3 
SCH3 
SCH3 
SCH3 
SCH3 
SCH3 
SCH3 
SCH3 
SCH3 



S-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyriinidyl 
S-pyrimidyl 
5-pyrimidyl 
S-pyrimidyl 
5-pyriinidyl 
5-pyrimidyl 
5~pyrimidyl 



2 - ( aminosul f ony 1 ) phenyl 
2- (methylaminosulf onyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 

2- (1' -CF3-tetra2ol-2-yl)phenyl 
4-morpholinocarbonyl 
2-methyl-l-imida2olyl 
5 -me t hy 1 - 1 - imidazoly 1 
2 -me thyl sul f onyl- 1 -imida zolvl 



2-Cl-phenyl 

SCH3 2 -CI -phenyl 

SCH3 2-Cl-phenyl 

SCH3 2 -CI -phenyl 

SCH3 2-Cl-phenyl 

SCH3 2-Cl-phenyl 

SCH3 2 -CI -phenyl 

SCH3 2 -CI -phenyl 

SCH3 2-Cl-phenyl 

SCH3 2 -CI -phenyl 



2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 



2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 



2- (aminosulf onyl ) phenyl 
2 - (methylaminosulf onyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - (1 ' -CF3 - 1 etrazol - 2 -y 1 ) phenyl 
4 -morpholinocarbonyl 
2-methyl-l-imidazolyl 
5 -methyl - 1 - imi da 2 o ly 1 

2-methylsulfonyl-l-imidaz olvl 

2- (aminosulf onyl ) phenyl 
2- (methylaminosulf onyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl ) phenyl 

4-morpholino 
2 - (1 ' -CF3 - tetrazol -2 -yl) phenyl 
4 -morphol inocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -me thylsul f onyl - 1 - imida zol yl 



phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 



2- (aminosulf onyl) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -y 1 ) phenyl 
4 -morphol inocarbonyl 

2 -me thyl -1 -imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methylsulfonyl - 1 -imidazolyl 



2- (aminosulf onyl) phenyl 
2- (methylaminosulfonyl ) phenyl 

1 -pyrrol idinocarbony 1 
2- (methylsulfonyl ) phenyl 

4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4-morpholinocarbonyl 

2 -methyl- 1 -imidazolyl 
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329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
. 340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 



SOCH3 phenyl 5 -me thy 1 -1 - imidazoly 1 

^Q^^3 phenyl 2 -methylsulf onyl -1 - imidazolyl 

SOCH3 2 -pyr idyl 2 - ( aminosul f ony 1 ) phenyl 

SOCH3 2 -pyr idyl 2- {methylaminosulf onyl ) phenyl 

SOCH3 2 -pyr idyl 1-pyrrolidinocarbonyl 

SOCH3 2 -pyridyl 2 - ( methyl sulf onyl ) phenyl 

SOCH3 2 -pyridyl 4-morpholino 

SOCH3 2-pyridyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 

SOCH3 2-pyridyl 4-morpholinocarbonyl 

SOCH3 2-pyridyl 2 -methyl -1- imidazolyl 

SOCH3 2-pyridyl 5 -methyl -1- imidazolyl 

SOCH3 2 -pyridyl 2 -me thylsul f onyl - 1 - imidazolyl 

SOCH3 3 -pyridyl 2- (aminosulf onyl) phenyl 

SOCH3 3 -pyridyl 2 - (roe thylaminosul f onyl ) phenyl 

SOCH3 3 -pyridyl 1 -pyrrol idinocarbonyl 

SOCH3 3-pyridyl 2- (methylsulf onyl) phenyl 

SOCH3 3-pyridyl 4-morpholino 

SOCH3 3-pyridyl 2- (1 ' -CF3-t etrazol- 2 -yl) phenyl 

SOCH3 3 -pyridyl 4 -morphol inocarbony 1 

SCX:H3 3 -pyridyl 2 -methyl - 1 - imidazolyl 

SOCH3 3-pyridyl 5 -methyl-1- imidazolyl 

SOCH3 3 -pyridyl 2 -methylsulf onyl- l-im idazolyj 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 



2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-p^imidyl 
2-pyrimidyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulf onyl) phenyl 

1 -pyrrol idinocarbonyl 
2- (methylsulf onyl) phenyl 

4 -morpholino 
2 - (1 ' -CF3-tetrazol -2 -yl) phenyl 
4 -morphol inocarbony 1 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2-methylsulfonyl-l-imidazolyl 



361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 



SOCH3 5 -pyrimidyl 2 - ( aminosul f ony 1 ) phenyl 

SOCH3 5 -pyrimidyl 2 - (me thylaminosul f onyl ) phenyl 

SOCH3 5 -pyrimidyl i -pyrrol idinocarbonyl 

SCX:H3 5-pyrimidyl 2- (methylsulf onyl ) phenyl 

SOCH3 5 -pyrimidyl 4-morpholino 

SOCH3 5-pyrimidyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

S(XZH3 5-pyrimidyl 4-morpholinoccLrbonyl 

SOCH3 5-pyrimidyl 2-methyl-l-imidazolyl 

SOCH3 5-pyrimidyl 5 -methyl-1 -imidazolyl 

^0^3 5 -pyrimidyl 2 -methyl sul f onyl - 1 - imidazolyl 



SOCH3 
SOCH3 
SOCH3 
SCXai3 
SCX3i3 
SOCH3 



2-Cl-phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 



2- (aminosulf onyl ) phenyl 
2- (methylaminosulf onyl ) phenyl 
1 -pyrrolidinoceirbonyl 
2 - (methylsulf onyl ) phenyl 
4-morpholino 
2- (1 ' -CF3- tetrazol -2 -yl) phenyl 
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378 

379 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 



SOCH3 
SOCH3 
SOCH3 
SOCH3 


v.- J. - pneny X 
^ v-x piienyx 
^ ^x pxienyx 
^ ^ X — piieiiy X 




2-'F-phenyl 




z -r -pnenyx 




2 -F -phenyl 


SCX!H3 


2-F-phenyl 


scx:h3 


2-F-phenyl 


SOCH3 


2-F-phenyl 


SOCH3 


2-F-phenyl 


scx:h3 


2-F-phenyl 


SOCH3 


2-F-phenyl 


SOCH3 


2-F-phenyl 



4 -morphol inocarbony 1 
2 -methyl -1 -imidazolyl 
5 -me t hyl - 1 - imidazolyl 
2-methylsulfonyl-l-imidazolvl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 

1 - pyrrolidinocarbonyl 
2- (raethylsulfonyl) phenyl 

4-morpholino 
2 - { 1 ' -CF3 - t etrazol -2 -y 1 ) phenyl 
4 -morphol inocarbony 1 

2- methyl-l-imidazolyl 
5 -methyl - 1 - iitiidazo ly 1 

2 -methylsulf onyl-l-imidazolvl 



391 SOCH3 2 , 6-diF-phenyl 

3 92 SOCH3 2 , 6-diF-phenyl 

393 SOCH3 2 , 6-diF-phenyl 

394 SOCH3 2 , 6-diF-phenyl 

3 95 SOCH3 2 . 6-diF-phenyl 

396 SOCH3 2, 6-diF-phenyl 

397 SOCH3 2 , 6-diF-phenyl 

3 98 SCXai3 2 , 6-diF-phenyl 

399 SOCH3 2 , 6-diF-phenyl 

400 SOCH3 2 , 6-diF-phenyl 



401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 



SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 

SO2CH3 



2 - ( aminosulfonyl ) phenyl 
2 - (methylaminosul f onyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - te t r azol -2 -y 1 ) phenyl 
4 -morphol inocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 -imidazolyl 
2 -me thylsul f onyl - 1 - imidazolyl 



phenyl 2 - ( aminosulfonyl ) phenyl 

phenyl 2- (methylaminosulfonyl) phenyl 

phenyl 1 -pyrrolidinocarbonyl 

phenyl 2- (methylsulfonyl) phenyl 

phenyl 4-morpholino 

phenyl 2- (1' -CFs-t etrazol -2-yl) phenyl 

phenyl 4 -morphol inocarbony 1 

phenyl 2 -methyl - 1 - imidazolyl 

phenyl 5 -methyl - 1 - imidazolyl 

phenyl 2-methylsulf onyl-l>imidazolvl 

2-pyridyl 2- (aminosulfonyl ) phenyl 

2-pyridyl 2- (methylaminosulfonyl ) phenyl 

2 -pyr idyl i -pyrrol idinocarbony 1 

2 -pyr idyl 2 - (methylsulfonyl ) phenyl 

2-pyridyl 4-morpholino 

2-pyridyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

2 -pyridyl 4 -morpholinocarbonyl 

2 -pyridyl 2 -methyl - 1 - imidazolyl 

2-pyridyl 5-methyl-l-imidazolyl 

2-pyridyl 2 -methylsulf onyl-l->imidazolyl 



421 
422 
423 
424 



SO2CH3 
S02<3i3 
SO2CH3 
SO2CH3 



3 -pyridyl 2 - ( aminosulfonyl ) pheiyl 

3 -pyridyl 2 - (methylaminosulfonyl ) phenyl 

3-pyridyl 1-pyrrolidinocarbonyl 

3-pyridyl 2- (methylsulfonyl ) phenyl 
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425 SO2CH3 3-pyridyl 4-morpholino 

426 SO2CH3 3-pyridyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

427 SO2CH3 3-pyridyl 4-morpholinocarbonyl 

428 SO2CH3 3-pyridyl 2 -methyl -l-imidazolyl 

429 SO2CH3 3-pyridyl S-methyl-l-imidazolyl 

430 SO 2CH3 3 -pyr idyl 2 -me thylsul f ony 1 - 1 - imidazolyl 



431 
432 
433 
434 
435 
436 
437 
438 
439 
440 



SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 



441 
442 
443 
444 
445 
446 
447 
448 
449 
450 



2 -pyr imidyl 
2 -pyrimidyl 
2 -pyr imidyl 
2 -pyrimidyl 
2 -pyrimidyl 
2 -pyrimidyl 
2 -pyrimidyl 
2 -pyrimidyl 
2 -pyrimidyl 
2 -pyrimidyl 



SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2GH3 
SO2CH3 



5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 



2 - ( aminosul f ony 1 ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyr r o 1 idinocarbony 1 
2- (methylsulfonyl) phenyl 

4-morpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -me thy 1 - 1 - imidazolyl 

2 -methylsulfonyl -1 - imidazoly l 

2 - { aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl ) phenyl 
4 -morpholino 
2 - ( 1 ' -CF3 - 1 e trazol -2 -yl ) phenyl 
4-morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl- 1- imidazolyl 
2 -methyl sul f ony 1 - 1 - imidazolyl 



451 
452 
453 
454 
455 
456 
457 
458 
459 
460 



SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 



2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 



2- (aminosulf onyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbonyl 
2 - (methylsulfonyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol -2 -yl) phenyl 
4-morpholinocarbonyl 
2 -me thy 1 - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -methyl sul f ony 1 - 1 - imidazo ly 1 



461 SO2CH3 2-F-phenyl 2- (aminosulf onyl) phenyl 

462 SO2CH3 2-F-phenyl 2- (methylaminosulfonyl) phenyl 

463 SO2CH3 2-F-phenyl 1 -pyrrolidinocarbonyl 

464 SO2CH3 2-F-phenyl 2- (methylsulfonyl) phenyl 

465 SO2CH3 2-F-phenyl 4-morpholino 

466 SO2CH3 2-F-phenyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 

467 SO2CH3 2-F-phenyl 4-morpholinocarbonyl 

468 SO2CH3 2-F-phenyl 2-methyl-l-imidazolyl 

469 SO2CH3 2-F-phenyl 5 -methyl -1 -imidazolyl 

470 SO2CH 3 2-F-phenyl 2-methylsulfonyl-l-imidazolyl 



471 SO2CH3 2 . 6-diF-phenyl 

472 SO2CH3 2, 6-diF-phenyl 



2- (aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
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473 
474 
475 
476 
477 
478 
479 
480 



SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 
SO2CH3 



2 , 6 -diF-phenyl 1 -pyrrolidinocarbonyl 

2 , 6-diF-phenyl 2- (methylsulf onyl ) phenyl 
2 , 6-diF-phenyl 4 -morpholino 

2 , 6-diF-phenyl 2- (1 ' -CF3-tetra2ol-2-yl)phenyl 
2 , 6 -diF-phenyl 4 -morpholinocarbonyl 

2 , 6-diF-phenyl 2-inethyl-l-iinidazolyl 
2 , 6-diF-phenyl S-methyl-l-imidazolyl 

_2,6-diF-phenyl 2 -me thylsul f onyl - 1 - imidazoly 1 



481 


CH2NH- 


phenyl 




SO2CH3 




482 


CH2NH- 


phenyl 




SO2CH3 






CH2NH- 


phenyl 




SO2CH3 




484 


CH2NH- 


phenyl 




SO2CH3 




485 


CH2NH- 


phenyl 




SO2CH3 




486 


c:h2Nh- 


phenyl 




SO2CH3 




487 


CH2NH- 


phenyl 




SO2CH3 




488 


CH2NH- 


phenyl 




SO2CH3 




489 


CH2NH- 


phenyl 




SO2CH3 




>l 0 A 

490 


CH2NH- 


phenyl 




SO2CH3 




Ant 

491 


CH2NH- 


2-pyridyl 




SO2CH3 




A 0^ 

492 


CH2NH- 


2-pyridyl 




SO2CH3 




493 


CH2NH- 


2-pyridyl 




SO2CH3 




494 


CH2NH- 


2-pyridyl 




SO2CH3 




495 


CH2NH- 


2-pyridyl 




SO2CH3 




496 


CH2NH- 


2-pyridyl 




SO2CH3 




497 


CH2NH- 


2-pyridyl 




SO2CH3 




498 


CH2NH- 


2-pyridyl 




SO2CH3 




499 


CH2NH- 


2-pyri^l 




SO2CH3 




500 




2-M^i<^l 




SO2CH3 





2- (aminosulf onyl ) phenyl 
2 - (methylaitiinosulf onyl ) phenyl 
1 -pyrrol idinocarbonyl 
2 - (methylsulf onyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol -2 -yl) phenyl 
4 -moirpholinocarbony 1 
2-methyl-l-imidazolyl 
5 -methyl -1 -imidazolyl 
2 -methylsulf onyl-1 -imidazolyl 



2- ( aminosulf onyl ) phenyl 
2- (methylaminosulf onyl ) phenyl 
1-pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl) phenyl 
4 -morphol inocarbony 1 
2 -methyl-l-imidazolyl 
S-metbyl-l-imidazolyl 
2 -methylsulf onyl -1 - imidazolyl 
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501 


CH2NH- 
SO2CH3 


3 -pyr idyl 




2— (cuninosulfonvl 1 ohenvl 


502 


CH2NH- 
SO2CH3 


3 -pyr idyl 


2 


- { methyl amino su 1 f onvl ) nh^nvi 


503 


CH2NH- 
SO2CH3 


3 -pyr idyl 




1 -pyrrol idinocarbonvl 


504 


CH2NH- 
SO2CH3 


3 -pyridyl 




2 - (methvlsulf onvl 1 nhenvl 


505 


CH2NH- 
SO2CH3 


3 -pyridyl 




4 -niorpho 1 ino 


506 


CH2NH- 
SO2CH3 


3 -pyr idvl 


2- 


• ( 1 ' — CF7 -tetrazol— 2— vl ^ nh^nvi 


507 


CH2NH- 

SO2CH3 


3 -pyridyl 




4 -morDho 1 inocarbonv 1 


508 


CH2NH- 
SO2CH3 


3 -pyridyl 




2 -methyl - 1 - imidazolyl 


509 


CH2NH- 
SO2CH3 


3 -pyridyl 




5 -methvl - 1 -imidazolvl 


510 


CH2NH- 

SO2CH3 


3 -pyridyl 


2- 


-me thvlsul f onvl — 1 —imidazolvl 


511 


CH2NH- 
SO2CH3 








512 


CH2NH- 
SO2CH3 




2- 




513 


CH2NH- 

SO2CH3 


2 — ovrimidvl 




X XX WXXU*XX1WV..CIX i>J\JXXjf X 


514 


CH2NH- 
SO2CH3 


2 — T5 vx iini dv 1 




2— /nif^^livl Qiil foTwrl ^Tili^nvl 

A hvllj^ XOwLXXwXlJ^ X / ^AlsSXlj^ X 


515 


CH2NH- 
SO2CH3 


2 — Dvr iitiidvl 




4 — moiroho 1 i no 


516 


CH2NH^ 

SO2CH3 


2 -pyriiiiidyl 


2- 


(1 ' -CF7-tetrazol-2-vl ) nhenvl 


517 


CH2NH- 
SO2CH3 


2 -pyrimidy 1 




4 -morpholinocarbonyl 


518 


CH2NH- 
SO2CH3 


2-pyriinidyl 




2 -methyl - 1 - imidazolyl 


519 


CH2NH- 
SO2CH3 


2-pyrimidyl 




5 -methyl - 1 - imidazolyl 


520 


CH2NH- 


2-pyrimidyl 


2 -methy Isulf onyl - 1 - imidazolyl 




SO2CH3 








521 


CH2NH- 
SO2CH3 


5 -pyr imidy 1 




2- (aminosulf onyl) phenyl 


522 


CH2NH- 
SO2CH3 


5-pyriiaidyl 


2- 


(methylaminosulf onyl ) phenyl 


523 


CH2NH- 
SO2CH3 


5-pyriznidyl 




1 -pyrrolidinocarbony 1 


524 


CH2NH- 
SO2CH3 


5-pyrimidyl 




2- (methylsulf onyl ) phenyl 



371 



wo 98/28269 



PCT/US97a2^ 



525 


CH2NH- 


5 -Dvrimidvl 




SO2CH3 




526 


CH2NH- 


5 -Dvximidvl 




SO2CH3 




527 


CH2NH- 


5-pyrimidyl 




SO2CH3 




528 


CH2NH- 


5-pyrimidyl 




SO2CH3 




529 


CH2NH- 


S-pyrimidyl 




SO2CH3 




530 


CH2NH- 


5 -pyr imidvl 




SO2CH3 




531 


CH2NH- 






SO2CH3 




532 


CH2NH- 


2"Cl-nhp*nvrl 




SO2CH3 




533 


CH2NH- 


2 -C 1 -r»honvr1 




SOaCH-* 




534 


CH2NH- 


2— Pi — nhonwl 
« v*J. fcJiieiiyx 




SO2CH3 




535 


CH2NH- 






SO2CH3 




536 


CH2NH- 






SO2CH3 




537 


CH2NH- 


2 -CI -phenyl 




SO2CH3 




538 


CH2NH- 


2-Cl-Dhenvl 




SO2CH3 




539 


CH2NH- 


2-Cl-nhenvl 




SO2CH3 




540 


CH2^fH- 


2 -CI -phenyl 




S02CH3 




541 


CH2NH- 






S02CH3 




542 


CH2NH- 


2 -F-Dhenvl 




S02CH3 




543 


CH2NH- 


2 -F-Dhenvl 




S02CH3 




544 


CH2NH- 


2 -F-*phenyl 




S02CH3 




545 


CH2NH- 


2-F-phenyl 




S02CH3 




546 


CH2NH- 


2-F-phenyl 




S02CH3 




547 


CH2NH- 


2-F-phenyl 


548 


S02CH3 




CH2NH- 


2-F-phenyl 




S02CH3 





4 -morpholino 
2- (1 ' -CF3-tetrazol-2-yl) phenyl 
4 -morpholinocarbonyl 
2 -methyl-l-imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -methylsul f onyl - 1 - imidazolyl 



. 2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulf onyl) phenyl 

1 -pyrrolidinoccurbonyl 
2- (methylsulfonyl) phenyl 

4 -morpholino 
2- (1 ' -CF3-tetra2ol-2-yl) phenyl 
4 -morphol inocarbony 1 

2 -methyl-l-imidazolyl 
S-methyl-l-imidazolyl 

2 -me thyl sulf onyl - 1 - imidazolyl 



2- (aminosulf onyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbonyl 
2 - (methylsulfonyl ) phenyl 
4 -morpholino 
2- (1' -CF3-tetra2ol-2-yl)phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 -imidazolyl 
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549 CH2NH- 2-F-phenyl 5 -methyl -l-imidazolyl 
SO2CH3 

550 CH2NH- 2-F-phenyl 2-methylsulf onyl-l-imidazolyl 
SO2CH3 

551 CH2NH- 2 , 6-diF-phenyl 2 - (aminosulf onyl ) phenyl 
SO2CH3 

552 CH2NH- 2 , 6-diF-phenyl 2- (methylaminosulf onyl) phenyl 
SO2CH3 

553 CH2NH- 2, 6-diF-phenyl 1 -pyrrol idinocarbonyl 
SO2CH3 

554 CH2NH- 2 , 6-diF-phenyl 2- (methylsulfonyl ) phenyl 
SO2CH3 

555 CH2NH- 2, 6-diF-phenyl 4-morpholino 
SO2CH3 

556 CH2NH- 2, 6-diF-phenyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 
SO2CH3 

557 CH2NH- 2, 6-diF-phenyl 4-morpholinocarbonyl 
SO2CH3 

558 CH2NH- 2, 6-diF-phenyl 2 -methyl- l-imidazolyl 
SO2CH3 

559 CH2NH- 2, 6-diF-phenyl 5 -methyl -l-imidazolyl 
SO2CH3 

560 CH2NH- 2, 6-diF-phenyl 2-methylsulfonyl-l-imidazolyl 
SO2CH3 

561 CI phenyl 2- ( aminosulf onyl) phenyl 

562 CI phenyl 2- (methylaminosulf onyl) phenyl 

563 CI phenyl 1 -pyrrol idinocarbonyl 

564 CI phenyl 2- (methylsulfonyl) phenyl 

565 CI phenyl 4-morpholino 

566 CI phenyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

567 CI phenyl 4-morpholinocarbonyl 

568 CI phenyl 2 -methyl- l-imidazolyl 

569 CI phenyl 5 -methyl -l-imidazolyl 

570 CI phenyl 2-methvlsulf onyl-l-imidazolvl 

571 CI 2-pyridyl 2- (aminosulf onyl) phenyl 

572 CI 2 -pyr idyl 2 - (me thylaminosulf onyl ) phenyl 

573 CI 2-pyridyl 1-pyrrolidinocarbonyl 

574 CI 2-pyridyl 2- (methylsulfonyl) phenyl 

575 CI 2-pyradyl 4-morpholino 

576 CI 2-pyridyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

577 CI 2-pyridyl 4-morpholinocarbonyl 

578 CI 2-pyridyl 2 -methyl- l-imidazolyl 

579 CI 2-pyridyl 5-methyl-l-imidazolyl 

580 CI 2 -pyridyl 2 -methylsulfonyl -1- imidazolvl 

581 CI 3-pyridyl 2- (aminosulf onyl) phenyl 

582 CI 3 -pyridyl 2 - (methylaminosulf onyl ) phenyl 

583 Cl 3-pyri<^l l-pyrrolidinoc2u:bonyl 

584 Cl 3-pyridyl 2- (methylsulfonyl) phenyl 

585 Cl 3-pyridyl 4-morpholino 

586 Cl 3-pyridyl 2-(l'-CF3-tetrazol-2-yl)phenyl 

587 Cl 3-pyridyl 4-morpholinocarbonyl 

588 Cl 3-pyridyl 2 -methyl -l-imidazolyl 
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589 

590 

591 

592 

593 

594 

595 

596 

597 

598 

599 

600 

601 

602 

603 

604 

605 

606 

607 

608 

609 

610 

611 



CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 



3 -pyridyl 5 -methyl - 1 - imidazoly 1 

3-pvridvl 2~m ethylsulfonvl-l-iniidazolYl 



2-pyrimidyl 
2-pyriinidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2 -pyrimidyl 
2-pyriinidyl 
2 -pyrimidyl 
2 -pyrimidyl 



2 - ( aminosulf onyl ) phenyl 
2 - (me thylaminosul f onyl ) phenyl 

1 -pyrrol idinocarbony 1 
2- (methylsulf onyl) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 -imidazolyl 
5-methyl-l-imidazolyl 

2 -methyl sul f onvl - 1 - imidazo 1 yl 



5-pyrimidyl 2 - (aminosulf onyl ) phenyl 

5-pyrimidyl 2 - (methylaminosulf onyl ) phenyl 

5-pyrimidyl l-pyrrolidinocarbonyl 

5 -pyrxmidyl 2 - (me thylsulf onyl ) phenyl 

5-pyrimidyl 4 -morpholino 

5-pyrimidyl 2- (1 ' -CFs-tetrazol -2 -yl) phenyl 

5-pyrimidyl ' 4-morpholinocarbonyl 

5 -pyrimidyl 2 -methyl - 1 - imidazolyl 

5 -pyrimidyl 5 -methyl - 1 - imidazolyl 

5-pyr imidyl 2 -me thylsul f onyl - 1 - imidazolyl 



612 
613 
614 
615 
616 
617 
618 
619 
620 
621 



622 
623 
624 
625 
626 
627 
628 
629 
630 



631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
641 



CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 



CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 



2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -Phenyl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 

2 - (methylsulf onyl ) phenyl 
4-morpholino 
2- { 1 ' -CF3 - tetrazol-2-yl ) phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imida z oly 1 

2-methvlsulfonyl-l -imidazolyl 



CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
F 



2 -F-phenyl 2 - ( aminosul f onyl ) phenyl 

2-F-phenyl 2- (methylaminosulfonyl) phenyl 

2 -F-phenyl 1 -pyrrolidinocarbonyl 

2 -F-phenyl 2 - (methylsulf onyl ) phenyl 

2-F-phenyl 4-morpholino 

2.F-phenyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

2-F-phenyl 4 -morpholinocarbonyl 

2 -F-phenyl 2 -methyl - 1 -imidazolyl 

2 -F-phenyl 5-methyl-l-iinidazolyl 

2 - F -Phenyl 2 -me t hvl sul f onvl - 1 - imidazo Ivl 



2,6-diF-phenyl 
2,6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2 , 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 



2- (aminosulfonyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulf onyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - 1 etrazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -methyl sul f onvl - 1 - imidazolyl 



642 
643 



F 
F 



phenyl 
phenyl 
phenyl 



2 - ( aminosul f ony 1 ) phenyl 
2- (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
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644 
645 
646 
647 
648 
649 
650 



651 
652 
653 
654 
655 
656 
657 
658 
659 
660 



F 
F 
F 
F 
F 
F 
F 



F 
F 
F 
F 
F 
F 
F 
F 
F 
F 



phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 



2-pyridyl 
2-pyridyl 
2-pyridyl 
2 -pyridy 1 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2 -pyridvl 



2- (methylsulfonyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -y 1 ) phenyl 
4 -morpho 1 inocarbony 1 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2-methylsulf onyl-l-imidazolyl 

2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 
4-morpholino 
2- ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morpho 1 inocarbony 1 
2 -methyl -1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -me thylsul f onyl - 1 - imidazolyl 



661 
662 
663 
664 
665 
666 
667 
668 
669 
670 



F 
F 
F 
F 
F 
F 
F 
F 
F 
F 



3-pyridyl 
3 -pyr idyl 
3 -pyridyl 
3-pyridyl 
3 -pyridyl 
3 -pyridyl 
3-pyridyl 
3 -pyridyl 
3 -pyridyl 
3 -pyridyl 



2 - ( aminosul f onyl ) phenyl 
2- {methylaminosulfonyl ) phenyl 

1 - pyrrol idinocarbony 1 
2- (methylsulfonyl ) phenyl 

4-morpholino 
2 - { 1 ' -CF3 - 1 e trazol - 2 -y 1 ) phenyl 
4 -morphol inocarbony 1 

2 - methyl - 1 - imidazolyl 
5 -methyl - 1 - imida z o ly 1 

2 -methylsulfonyl - 1- imidazolyl 



671 F 2 -pyrimidyl 

672 F 2 -pyrimidyl 

673 F 2 -pyrimidyl 

674 F 2 -pyrimidyl 

675 F 2 -pyrimidyl 

676 F 2 -pyrimidyl 

677 F 2 -pyrimidyl 

678 F 2 -pyrimidyl 

679 F • 2-pyrimidyl 

680 F 2 -pyrimidyl 



2 - ( aminosulfonyl ) phenyl 
2- (methylaminosulfonyl ) phenyl 
1 -pyrrol idinocarbony 1 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morpho 1 inocarbony 1 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -me thylsul f onyl - 1 - imidazolyl 



681 
682 
683 
684 
685 
686 
687 
688 
689 
690 



F 5 -pyrimidyl 2 - ( aminosul f ony 1 ) phenyl 

F 5-pyrimidyl 2- (methylaminosulfonyl ) phenyl 

F 5-pyrimidyl 1 -pyrrol idinocarbony 1 

F 5-pyrimidyl 2- (methylsulfonyl) phenyl 

F 5-pyrimidyl 4-morpholino 

F 5-pyrimidyl 2- (1' -CF3- tetrazol -2 -yl) phenyl 

F 5-pyrimidyl 4 -morphol inocarbony 1 

F 5-pyrimidyl 2-methyl-l-imidazolyl 

F 5-pyrimidyl 5 -methyl -l-imidazolyl 

F 5 -pyrimidyl 2 -methylsulfonyl - 1 - imidazolyl 



691 
692 
693 
694 
695 
696 
697 
698 



F 
F 
F 
F 
F 
F 
F 
F 



2 -CI -phenyl 2 - (aminosulfonyl ) phenyl 

2 -CI -phenyl 2 - (me thy laminosul f onyl ) phenyl 

2 -CI -phenyl 1 -pyrrol idinocarbony 1 

2 -Cl-phenyl 2- (methylsulfonyl ) phenyl 

2 -Cl-phenyl 4 -morpholino 

2--Cl-phenyl 2- (1 ' -CF3- tetrazol -2 -yl) phenyl 

2 -CI -phenyl 4 -morphol inocarbony 1 

2 -Cl-phenyl 2 -methyl - l-imidazolyl 
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699 
700 



F 
F 



701 
702 
703 
704 
705 
706 
707 
708 
709 
710 



711 
712 
713 
714 
715 
716 
717 
718 
719 
720 



F 
F 
F 
F 
F 
F 
F 
F 
F 
F 



2 -CI -phenyl 
2 -CI -Phenyl 



F 
F 
F 
F 
F 
F 
F 
F 
F 
F 



2-F-phenyl 
2-F-phenyl 
2 -F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2 -F-phenyl 



5 -me thyl- 1 -imidazolyl 
>methvls ulfonvl-l-imida2olYl 



2,6-diF-phenyl 
2, 6-diF-phenyl 
2,6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2,6-diF-phenvl 



2 - (aminosulf onyl ) phenyl 
2 - (me thy laminosul f onyl ) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulf onyl ) phenyl 
4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imida zolyl 
5 -me thy 1 - 1 - imida 20 lyl 
2 -me thvl sul f onvl - 1 - imidazo 1 y i 



2- (aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulf onyl) phenyl 
4-morpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbony 1 
2 -methyl - 1 - imidazoly 1 
5-methyl-l-iinidazolyl 
2-methvl sulfonvl-l-iinida2olYl 



721 
722 
723 
724 
725 
726 
727 
728 
729 
730 



CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 



phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulf onyl) phenyl 
4-morpholino 
2 - (1 ' -CF3 -tetrazol -2 -yl) phenyl 
4 -morpholinocarbonyl 
2-methyl-l-imidazolyl 
5 -me thyl - 1 - imida zolyl 
2 -me thylsul f ony 1 - 1 - imidazolyl 



731 
732 
733 
734 
735 
736 
737 
738 
739 
740 



CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 



2 -pyr idyl 2 - (aminosulfonyl ) phenyl 

2-pyridyl 2- (methylaminosulfonyl ) phenyl 

2~pyridyl 1 -pyrrol idinocarbonyl 

2 -pyridyl 2 - (methylsulf onyl ) phenyl 

2-pyridyl 4-morpholino 

2-pyridyl 2- (1 ' -CF3 -tetrazol -2 -yl) phenyl 

2 -pyridyl 4 -morphol inocarbony 1 

2 -pyridyl 2 -methyl - 1 - imidazolyl 

2-pyridyl 5 -me thyl -1- imidazolyl 

2-pyridyl 2-methylsulfonyl-l-imidazolyl 



741 
742 
743 
744 
745 
746 
747 
748 
749 



CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 



3 -pyridyl 2- (aminosulf onyl) phenyl 

3 -pyridyl 2- (methylaminosulfonyl ) phenyl 

3 -pyridyl 1 -pyrrol idinocarbonyl 

3 -pyridyl 2 ~ (methylsulf onyl ) phenyl 

3 -pyridyl 4-morpholino 

3 -pyridyl 2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 

3 -pyridyl 4 -morpholinocarbonyl 

3-pyridyl 2 -methyl-1 -imidazolyl 

3-pyri<^l S-methyl-l-imidazolyl 
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750 CQ2CH3 3-pyridyl 2-methylsulf onyl-l-imidazolyl 



751 
752 
753 
754 
755 
756 
757 
758 
759 
760 



CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 



2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyriinidyl 
2-pyriinidyl 
2-pyriinidyl 
2-pyrimidyl 
2'-pyrimidyl 
2-pyrimidyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrol idinocarbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morphol inocarbony 1 

2 -methyl - 1 - iroidazoly 1 
5 -me thy 1 - 1 - imida z o ly 1 

2 -me thylsulf onyl - 1 - imidazolyl 



761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 



CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 



5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 



2- (aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2-{l' -CF3-tetrazol-2-yl)phenyl 
4 -morpho 1 inocarbony 1 

2 -methyl - 1 - imidaz oly 1 
5 -methyl - 1 - imidazolyl 

2 -methylsulfonyl-1- imidazolyl 



772 
773 
774 
775 
776 
777 
778 
779 
780 



CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 
CO2CH3 



2 -CI -phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 



2 - (aminosulf onyl ) phenyl 
2- (methylaminosulfonyl ) phenyl 
1 -pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-mozpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbony 1 
2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 ~me t hy 1 sul f onyl - 1 - imidazo ly 1 



781 CO2CH3 2-F-phenyl 2- (aminosulf onyl) phenyl 

782 CO2CH3 2-F-phenyl 2 -(methylaminosulfonyl) phenyl 

783 CO2CH3 2-F-phenyl 1-pyrrolidinocarbonyl 

784 CO2CH3 2-F-phenyl 2- (methylsulfonyl) phenyl 

785 CO2CH3 2-F-phenyl 4-morpholino 

786 CO2CH3 2-F-phenyl 2 - (1 ' -CF3 - tetrazol-2-yl ) phenyl 

787 CO2CH3 2-F-phenyl 4-morpholinocdrbonyl 

788 CO2CH3 2-F-phenyl 2 -methyl -1-imidazolyl 

789 CO2CH3 2 -F-pheny 1 5 -methyl - 1 - imidazolyl 

790 CO2CH3 2-F-phenyl 2 -me thylsul f onyl - 1 - imidazolyl 



791 
792 
793 
794 
795 
796 
797 



CO2CH3 2 , 6-diF-phenyl 

CO2CH3 2 , 6-diF-phenyl 

CO2CH3 2 , 6 -diF-pheny 1 

CO2CH3 2 , 6-diF-phenyl 

CO2CH3 2 , 6-diF-phenyl 

CO2CH3 2 , 6-diF-phenyl 

CO2CH3 2 , 6-diF-phenyl 



2- (aminosulf onyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl 
1 -pyrrolidinoceurbonyl 
2- (methylsulfonyl ) phenyl 
4-roorpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbony 1 
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798 
799 

800 
801 



CO2CH3 2 , 6-diF~phenyl 
CO2CH3 2v 6-diF-phenyl 
CO2CH3 2 . 6 -diF-phenvl 



2 -methyl - 1 - imidazoly 1 
5 -me thyl - 1 - imidazoly 1 
2-methylsulfonyl-l'-imidazolvl 



802 

803 

804 

80S 

806 

807 

808 

809 

810 

811 

812 

813 

814 

815 

816 

817 

818 

819 

820 



821 

822 

823 

824 

825 

826 

827 

828 

829 

830 

831 

832 

833 

834 

835 

836 

837 

838 

839 

840 

841 



CH2OCH3 phenyl 2 - { aminosulf onyl ) phenyl 

CH2OCH3 phenyl 2 - (methy laminosul f onyl ) phenyl 

CH2OCH3 phenyl 1-pyrrolidinocarbonyl 

CH2OCH3 phenyl 2- (methylsulf onyl ) phenyl 

CH2OCH3 phenyl 4-morpholino 

CH2OCH3 phenyl 2- (1 ' -CF3-tetrazol -2 -yl) phenyl 

CH2OCH3 phenyl 4-morpholinocarbonyl 

CH2OCH3 phenyl 2-methyl-l-imidazolyl 

CH2OCH3 phenyl 5-methyl-l-imidazolyl 

CH2OCH3 phenyl 2-methylsulfonyl-l-imidazolvl 

CH2CX:H3 2-pyridyl 2- {aminosulf onyl) phenyl 

CH2OCH3 2 -pyridyl 2- (methylaminosulf onyl ) phenyl 

CH2OCH3 2 -pyridyl 1-pyrrolidinocarbonyl 

CH2OCH3 2-pyridyl 2- (methylsulf onyl ) phenyl 

CH2OCH3 2-pyridyl 4-morpholino 

CH2OCH3 2-pyridyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

CH2OCH3 2-pyridyl 4-morpholinocarbonyl 

CH2OCH3 2-pyridyl 2 -methyl -l-imidazolyl 

CH2OCH3 2-pyridyl 5 -methyl -l-imidazolyl 

CH2OCH3 2-pyridyl 2 -methy Isul f onyl - 1 - imidazolyl 



CH2OCH3 3 -pyridyl 2 - ( aminosulf onyl ) phenyl 

CH2OCH3 3-pyridyl 2- (methylaminosulfonyl) phenyl 

CH2OCH3 3 -pyridyl 1 -pyrrol idinocarbonyl 

CH2CX:H3 3 -pyridyl 2- (methylsulf onyl ) phenyl 

CH2OCH3 3 -pyridyl 4-morpholino 

CH2OCH3 3 -pyridyl 2 - { 1 ' -CF3 - tetrazol-2-yl ) phenyl 

CH2OCH3 3 -pyridyl 4 -moinphol inocarbonyl 

CH2OCH3 3 -pyridyl 2 -methyl- 1 -imidazolyl 

CH2OCH3 3-pyridyl 5-methyl-l-imidazolyl 

CH2OCH3 3 -pyridyl 2 -methylsulf onyl -1 - imidazolyl 



CH2CX:H3 

CH20CH3 
CH20CH3 
0120013 
CH20CH3 

CH20OI3 
CR2OCE3 
CH2OCH3 
CH2OCH3 
CH20ai3 



2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyriiiiidyl 
2-pyrimidyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl ) phenyl 

1 -pyr ro 1 idinocarbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2- ( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 
4 -morphol inocarbonyl 

2 -methyl - 1 - imidazolyl 
5-methyl-l-imidazolyl 

2 -methylsulf onyl -1 - imidazolyl 



842 
843 
844 
845 



Oi20CH3 
CH2OCH3 
Ol20ai3 
CH2(X:H3 
0120013 



5-pyri^nidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1-pyrrolidinocarbonyl 
2 - (methylsulf onyl ) phenyl 
4-moznpholino 
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846 


CH2OCH3 


S-pyrimidyl 


2 


- ( 1 ' -CF3 - te trazol - 2 -yl ) phenyl 


847 


CH2OCH3 


S-pyrimidyl 




4 -morpholinocarbonyl 


848 


CH2OCH3 


5 -pyr imidyl 




2 -methyl - 1- imidazolyl 


849 


CH2OCH3 


S-pyrimidyl 




5 -methyl - 1 - imidazolyl 


850 


CH2OCH3 


S-pyrimidyl 


2 -methylsul f ony 1 - 1 - imidazolyl 


851 


CH2OCH3 


2 -CI -phenyl 




2 - ( aminosulf onyl ) phenyl 


852 


CH2OCH3 


2 -CI -phenyl 


2 


- (ihethylaminosulf onyl) phenyl 


853 


CH2OCH3 


2 -CI -phenyl 




1 -pyr r 0 1 i dinoc a r bony 1 


854 


CH2OCH3 


2 -CI -phenyl 




2- (methylsulf onyl ) phenyl 


855 


CH2OCH3 


2 -CI -phenyl 




4 -morpholino 


856 


CH2OCH3 


2 -CI -phenyl 


2- 


- { 1 ' -CF3 - 1 etrazol -2 -yl ) phenyl 


857 


CH2OCH3 


2-Cl-phenyl 




4 -morphol inocarbonyl 


858 


CH2OCH3 


2 -CI -phenyl 




2 -methyl - 1 - imidazolyl 


859 


CH2OCH3 


2 -CI -phenyl 




5 -methyl - 1 - imidazolyl 


860 


CH2OCH3 


2 -CI -phenyl 


2 -me thy Isul f onyl - 1 - imidazolyl 


861 


CH2OCH3 


2 -F-phenyl 




2 - ( aminosulf onyl ) phenyl 


862 


CH2OCH3 


2-F-phenyl 


2 


- (methylaminosulf onyl) phenyl 


863 


CH2OCH3 


2 -F-phenyl 




1 -pyrrol idinocarbonyl 


864 


CH2OCH3 


2-F-phenyl 




2- (methylsulf onyl ) phenyl 


865 


CH2OCH3 


2-F-phenyl 




4 -morpholino 


866 


CH2OCH3 


2-F-phenyl 


2- 


• ( 1 ' -CF3 - te trazo 1 -2 -yl ) phenyl 


867 


CH2OCH3 


2 -F-phenyl 




4 -morphol inocarbonyl 


868 


CH2OCH3 


2-F-phenyl 




2 -methyl - 1 - imidazolyl 


869 


CH2OCH3 


2 -F-phenyl 




5 -methyl - 1 - imidazolyl 


870 


CH2OCH3 


2-F-phenyl 


2 


-me thylsulf onyl - 1 - imidazolyl 


871 


CH2OCH3 


2 , 6 -diF-phenyl 




2 - ( aminosul f onyl ) phenyl 


872 


CH2OCH3 


2 , 6 -diF-phenyl 


2- 


- (methylaminosulf onyl) phenyl 


873 


CH2OCH3 


2 , 6 -diF-phenyl 




l"Pyrrolidinoceu:bonyl 


874 


CH2OCH3 


2, 6 -diF-phenyl 




2- (methylsulf onyl ) phenyl 


875 


CH2PCH3 


2 , 6 -diF-phenyl 




4-morpholino 


876 


CH2CX3I3 


2 , 6 -diF-phenyl 


2- 


(1' -CF3-tetrazol-2-yl)phenyl 


877 


CH2OCH3 


2, 6 -diF-phenyl 




4 -morpholinocarbonyl 


878 


CH2OCH3 


2 , 6 -diF-phenyl 




2 -me thyl - 1 - imidaz oly 1 


879 


CH2OCH3 


2, 6 -diF-phenyl 




5 -methyl - 1 - imidazolyl 


880 


CH2OCH3 


2 , 6 -diF-phenyl 


2- 


•methylsulf onyl - 1 - imidazolyl 


881 


CONH2 


phenyl 




2 - ( aminosulf onyl ) phenyl 


882 


CQNH2 


phenyl 


2- 


- (methylaminosulf onyl ) phenyl 


883 


CONH2 


phenyl 




1-pyrrolidinocarbonyl 


884 


CONH2 


phenyl 




2- (methylsulf onyl ) phenyl 


885 


CONH2 


phenyl 




4-morpholino 


886 


CONH2 


phenyl 


2- 


( 1 ' -CP3 - t etrazol -2 -y 1 ) phenyl 


887 


CONH2 


phenyl 




4 -morphol inocarbonyl 


888 


CONH2 


phenyl 




2 -methyl - 1 - imidazolyl 


889 


CONH2 


phenyl 




5 -methyl - 1 -imidazolyl 


890 


CONH2 


phenyl 


2-methyisulfonyl-l-iinidazolyl 


891 


CONH2 


2-pyridyl 




2 - ( aminosulf onyl ) phenyl 


892 


CONH2 


2-pyridyl 


2- 


(methylaminosulf onyl ) phenyl 


893 


CONH2 


2-pyridyl 




1-pyrrolidinocarbonyl 
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894 

895 

896 

897 

898 

899 

900 

901 

902 

903 

904 

905 

906 

907 

908 

909 

910 

911 



CONH2 2 -pyridyl 2 (methylsulf onyl ) phenyl 

CONH2 2-pyridyl 4-morpholino 

CONH2 2-pyridyl 2- (1 ' -CF3 -tetrazol- 2 -yl) phenyl 

CONH2 2-pyridyl 4-morpholinocarbonyl 

CONH2 2 -pyridy 1 2 -methyl - 1 - imidazolyl 

CONH2 2-pyridyl S-methyl-l-imidazolyl 

CONH2 2 -pyridyl 2 -me thylsulf onyl -1 - imidazolyl 



CONH2 
CONH2 
CONH2 
CONH2 
CONH2 

CONH2 
CONH2 
CONH2 

CONH2 
CONH2 



3 -pyridyl 2 - { aminosulf onyl ) phenyl 

3 -pyridyl 2 - (methylaminosulf onyl ) phenyl 

3 -pyridyl 1 -pyrrol idinocarbonyl 

3 -pyridyl 2- (methylsulf onyl ) phenyl 

3 -pyridyl 4-morpholino 

3-pyridyl 2- (1' -CF3-tetra2ol-2 -yl) phenyl 

3 -pyridyl 4 -morpholinocarbonyl 

3 -pyridyl 2 -methyl - 1 - imidazolyl 

3 -pyridyl 5 -methyl - 1 -imidazolyl 

3 -pyridyl 2-methylsulf onyl -1- imidazolyl 



912 
913 
914 
915 
916 
917 
918 
919 
920 
921 



CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 



2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulf onyl) phenyl 

1 -pyrrol idinocarbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2- (1' -CF3-tetrazol-2-yl)phenyl 
4 -morphol inocarbonyl 

2 -me thy 1 - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methylsulf onyl-l-imidazolyl 



922 
923 
924 
925 
926 
927 
928 
929 
930 
931 



CONH2 
CONH2 
CONH2 
CONH2 
CONH2 

com2 
C0NH2 
C0NH2 
CONH2 
C0NH2 



5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulfonyl)phisnyl 
1 -pyr ro 1 idinoccirbony 1 
2- (methylsulf onyl) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - t e trazol - 2 -yl ) phenyl 
4 -morpholinocarbonyl 
2 -methyl - 1 - imida zoly 1 
5 -methyl - 1 - imidazolyl 
2 -methylsulf onyl-l-imidazolyl 



932 
933 
934 
935 
936 
937 
938 
939 
940 
941 



CONH2 
CaNH2 
CONH2 
CONH2 

CX>MH2 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 



2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 
2 -CI -phenyl 



2 - ( aminosulf onyl ) phenyl 
2- (methylaminosulf onyl) phenyl 

1 -pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2- (1' -CF3-tetra2ol-2-yl)phenyl 
4 -morphol inocarbonyl 

2 -me thy 1 - 1 - imidazolyl 
5-methyl-l«imidazolyl 

2-methylsulfonyl-l-- imidazolyl 



CONH2 2-F-phenyl 



2 - ( aminosulf onyl ) phenyl 
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942 


CONH2 


2 -F -phenyl 


2- 


- ( me thy laminosulf onyl ) phenyl 


Q A "7 


CONH2 


2-F-phenyl 




1 -pyrrolidinocarbony 1 


^44 




z - r -pneny 1 




2 - (methylsulf onyl ) phenyl 


274D 




z —r — pnenyx 




4-morpholino 






^ ~r ""pneiiyx 


2- 


{ 1 ' -CF3 - tetrazol - 2 -yl ) phenyl 


-7*4 / 


v-.uwrl2 


z — r — pnenyx 




4 -morpholinocarbonyl 




UUM1I2 


0 C *^Vi w T 

z — I* "pnenyx 




2 -methyl - 1 - imidazolyl 




uunii2 


4 — r ""pnenyx 




5 -methyl - 1 - imida zoly 1 






r -pnenyx 


2 -me thy 1 sul f ony 1 - 1 - iitiidazolyl 


yol 


CONH2 


2 , o-axF -phenyl 




2 - ( aminosulf onyl ) phenyl 


Q C O 

952 


CONH2 


2 , 6 -diF -phenyl 


2- 


• (methylaminosulfonyl) phenyl 


953 


CONH2 


2 , 6-aiF-phenyl 




1-pyrrolidinoccirbonyl 










2- (methylsulf onyl ) phenyl 


955 


CONH2 


2 , 6-diF-phenyl 




4-morpholino 


956 


CdNH2 


2 , 6-diF-phenyl 


2- 


( 1 ' -CF3 -tetrazol -2 -yl ) phenyl 


957 


CONH2 


2, 6-diF-phenyl 




4 -morpholinocarbonyl 


958 


CONH2 


2, 6-diF-phenyl 




2 -methyl - 1 - imidazolyl 


959 


CONH2 


2, 6-diF-phenyl 




5 -methyl- 1 - imidazolyl 


960 


CONH2 


2 , 6-diF-phenyl 


2 -methylsulf onyl - 1 - imidazolyl 



\ 
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Table 7 




10 



For each example, DE is: 
(A) pyridin-4-yl-CH2, 

2 -amino-pyr imidin - 4 -y 1 , 
6-aininO"pyridin-2 -yl , 
3-a2oidino-4-F-phenyl, or 
N-amidino-3 -piperidinyl . 



(B) 
(C) 
(D) 
(E) 



Ex # 

1 



B 



2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 



phenyl 2 - ( aminosul f ony 1 ) phenyl 

phenyl 2 - (me thylaminosulf onyl ) phenyl 

phenyl 1 -pyrrol idinocarbony 1 

phenyl 2 - (methylsulf onyl ) phenyl 

phenyl 4 -morphol ino 

phenyl 2- (1 ' -CF3 -tetrazol -2 -yl) phenyl 

phenyl 4 -morpholinocarbony 1 

phenyl 2 -me thy 1 - 1 - imidazolyl 

phenyl 5 -methyl - 1 - imidazolyl 

phenyl 2 -methvlsul f onvl - 1 - imidazolyl 



2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridvl 



2 - (aminosulf onyl ) phenyl 
2- (methylaminosulf onyl) phenyl 
1 -pyrrol idinocarbony 1 
2 - (methylsulf onyl ) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -y 1 ) phenyl 
4-morpholinocarbonyl 
2 -me thyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 
2 -methylsulf onvl - 1 - imidazolyl 



22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



3 -pyridyl 
3-pyri<^l 
3-pyric^l 
3 -pyridyl 
3 -pyridyl 
3 -pyridyl 
3 -pyridyl 
3 -pyridyl 
3 -pyridyl 
3 -pyridyl 



2 - ( aminosul f ony 1 ) phenyl 
2 - (methylaminosulf onyl ) phenyl 

1 -pyrrolidinocarbonyl 

2 - (me thylsulf onyl ) phenyl 
4-morpholino 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 

2 -methyl - 1 - imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methyl sulf onyl-l-imidazQlyl 



32 
33 
34 
35 



2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 



2 - ( aminosul f onyl ) phenyl 
2- (methylaminosulf onyl) phenyl 
1 -pyrrolidinocarbonyl 
2 - (methylsulf onyl ) phenyl 
4-morpholino 
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36 2-pyriinidyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

37 2-pyrimidyl 4-mo3npholinocarbonyl 

38 2-pyrimidyl 2 -methyl -1-imidazolyl 

39 2-pyrimidyl 5-methyl- 1-imidazolyl 

40 2-pvrimidvl 2-methvlsulf onyl-l-imidazolyl 

41 5-pyrimidyl 2- (aminosulfonyl) phenyl 

42 5-pyrimidyl 2 - (methylaminosulf onyl ) phenyl 

43 5-pyrimidyl 1 -pyrrol idinocar bony 1 

44 5-pyrimidyl 2- ( methyl sulf onyl ) phenyl 

45 5-pyrimidyl 4-raorpholino 

46 5-pyrimidyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

47 5-pyrimidyl 4-morpholinocarbonyl 

48 5-pyrimidyl 2-methyl-l-imida2olyl 

49 5-pyrimidyl 5 -methyl -1-imidazolyl 

50 5-pyrimidyl 2-methvlsulf onyl-l-imidazolyl 

51 2-Cl-phenyl 2- (aminosulfonyl) phenyl 

52 2-Cl-phenyl 2- (methylaminosulfonyl) phenyl 

53 2-Cl-phenyl 1-pyrrolidinocarbonyl 

54 2-Cl-phenyl 2- (methylsulf onyl ) phenyl 

55 2-Cl-phenyl 4-morpholino 

56 2-Cl-phenyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

57 2-Cl-phenyl 4-morpholinocarbonyl 

58 2-Cl-phenyl 2-methyl-l-imidazolyl 

59 2-Cl-phenyl 5-methyl-l-imida2olyl 

60 2 ~C1 -phenyl 2 -methyl sul f onyl - 1 - imidazoly 1 

61 2 -F-phenyl 2- ( aminosulfonyl ) phenyl 

62 2 -F-phenyl 2 - (methylaminosulfonyl ) phenyl 

63 2 -F-phenyl 1 -pyrrol idinocarbonyl 

64 2 -F-phenyl 2- (methylsulf onyl ) phenyl 

65 2-F-phenyl 4-morpholino 

66 2-F-phenyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

67 2-F-phenyl 4-morpholinocarbonyl 

68 2-F-phenyl 2-methyl-l-imidazolyl 

69 2-F-phenyl 5-methyl-l-imidazolyl 

70 2 -F-phenyl 2 -me thy 1 sul f ony 1 - 1 - imidazo ly 1 

71 2, 6-diF-phenyl 2- (aminosulfonyl) phenyl 

72 2 , 6-diF-phenyl 2- (methylaminosulfonyl ) phenyl 

73 2, 6-diF-phenyl 1-pyrrolidinocarbonyl 

74 2 , 6-diF-phenyl 2- (methylsulf onyl ) phenyl 

75 2 , 6-diF-phenyl 4 -morpholino 

76 2, 6-diF-phenyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

77 2, 6-diF-phenyl 4-morpholinocarbonyl 

78 2, 6-diF-phenyl 2-methyl-l-imidazolyl 

79 2, 6-diF-phenyl 5-methyl-l-imidazolyl 

80 2, 6-diF-phenvl 2-methvlsulf onyl-l-imidazolvl 
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Hie coinpounds of this invention are useful as 
anticoagulants for the treatment or prevention of 
throiiiboembolic disorders in mammals. The term "thromboembolic 
disorders- as used herein includes arterial or venous 
cardiovascular or cerebrovascular thromboembolic disorders, 
including, for example, unstable angina, first or recurrent 
ntyocardial infarction, ischemic sudden death, transient 
ischemic attack, stroke, atherosclerosis, venous thrombosis, 
deep vein thrombosis, thrombophlebitis, arterial embolism, 
coronary and cerebral arterial thrombosis, cerebral embolism, 
kidney embolisms, and pulmonary embolisms. The anticoagulant 
effect of compounds of the present invention is believed to be 
due to inhibition of factor Xa or thrombin. 

The effectiveness of compounds of the present invention 
as inhibitors of factor Xa was determined using purified human 
factor Xa and synthetic substrate. The rate of factor Xa 
hydrolysis of chromogenic substrate S2222 (Kabi Pharmacia, 
Franklin. OH) was measured both in the absence and presence of 
compounds of the present invention. Hydrolysis of the 
substrate resulted in the release of pNA. which was monitored 
spectrophotometrically by measuring the increase in absorbance 
at 405 nM. A decrease in the rate of absorbance change at 405 
nm in the presence of inhibitor is indicative of enzyme 
25 inhibition. The results of this assay are expressed as 
inhibitory constant, Ki. 

Factor Xa determinations were made in 0.10 M sodium 
phosphate buffer, pH 7.5, containing 0.20 M NaCl, and 0 5 % 
PEG 8000. The Michaelis constant. Kn. for substrate 
hydrolysis was determined at 25»C using the method of 
Lineweaver and Burk. Values of Ki were determined by allowing 
0.2-0.5 nM human factor Xa (Enzyme Research Laboratories, 
South Bend. IN) to react with the substrate (0.20 mM-1 mM) in 
the presence of inhibitor. Reactions were allowed to go for 
30 minutes and the velocities (rate of absorbance change vs 
time) were measured in the time frame of 25-30 minutes. The 
following relationship was used to calculate Ki values: 
(vo-vs)/vs = i/(Ki (1 + S/Km)) 
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where : 

vo is the velocity of the control in the absence of 
inhibitor; 

vg is the velocity in the presence of inhibitor; 
I is the concentration of inhibitor; 

Ki is the dissociation constant of the enzyme : inhibitor 
conplex; 

S is the concentration of siibstrate; 
% is the Michaelis constant. 
Using the methodology described above, a nvanber of compounds 
of the present invention were found to exhibit a Ki of <io MM, 
thereby confirming the utility of the compounds of the present 
invention as effective Xa inhibitors. 

The antithrombotic effect of compounds of the present 
invention can be demonstrated in a rabbit arterio -venous (AV) 
shunt thrombosis model, m this model, rabbits weighing 2-3 
kg anesthetized with a mixture of xylazine (10 mg/kg i.m.) and 
ketamine (50 mg/kg i.m.) are used. A saline-filled AV shunt 
device is connected between the femoral arterial and the 
femoral venous cannulae. The AV shunt device consists of a 
piece of 6-cm tygon tubing which contains a piece of silk 
thread. Blood will flow from the femoral artery via the AV- 
shunt into the femoral vein. The e:q>osure of flowing blood to 
a silk thread will induce the formation of a significant 
thrombus. After forty minutes, the shunt is disconnected and 
the silk thread covered with thrombus is weighed. Test agents 
or vehicle will be given (i.v.. i.p.. s.c. or orally) prior 
to the opening of the -AV shunt. The percentage inhibition of 
thrombus formation is determined for each treatment group. 
The ID50 values (dose which produces" 50% inhibition of 
thrombus formation) are estimated by linear regression. 

The conpounds of formula (I) may also be useful as 
inhibitors of serine proteases, notably human thrombin, plasma 
kallikrein and plasinin. Because of their inhibitory action, 
these compounds are indicated for use in the prevention or 
treatment of physiological reactions, blood coagulation and 
inflammation, catalyzed by the aforesaid class of enzymes. 
Specifically, the con«)ounds have utility as drugs for the 
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treatment of diseases arising from elevated thrombin activity 
such as myocardial infarction, and as reagents used as 
anticoagulants in the processing of blood to plasma for 
diagnostic and other commercial purposes. 

Some compounds of the present invention were shown to be 
direct acting inhibitors of the serine protease thrombin by 
their ability to inhibit the cleavage of small molecule 
substrates by thrombin in a purified system. In vitro 
inhibition constants were determined by the method described 
by Kettner et al. in J. Biol. Chem. 265, 18289-18297 (1990) 
herein incorporated by reference, m these assays, thrombin- 
mediated hydrolysis of the chromogenic substrate S2238 (Helena 
Laboratories, Beaumont, TX) was monitored 

spectrophotometrically. Addition of an inhibitor to the assay 
mxture results in decreased absorbance and is indicative of 
thrombin inhibition. Human thrombin (Enzyme Research 
Laboratories, Inc., South Bend. IN) at a concentration of 0.2 
nM in 0.10 M sodium phosphate buffer, pH 7.5, 0.20 M NaCl. and 
0.5% PEG 6000, was incubated with various substrate 
concentrations ranging from 0.20 to 0.02 mM. After 25 to 30 
minutes of incubation, thrombin activity was assayed by 
monitoring the rate of increase in absorbance at 405 nm v^ch 
arises owing to substrate hydrolysis. Inhibition constants 
were derived from reciprocal plots of the reaction velocity as 
a function of substrate concentration using the standard 
method of Lineweaver and Burk. Using the methodology 
described above, some compounds of this invention were 
evaluated and found to exhibit a Ki of less than 10 thereby 
confirming the utility of the compounds of the present 
30 invention as effective thrombin inhibitors. 

The compounds of the present invention can be 
administered alone or in combination with one or more 
additional therapeutic agents. These include other anti- 
coagulant or coagulation inhibitory agents, anti-platelet or 
platelet inhibitory agents, thrombin inhibitors, or 
thrombolytic or fibrinolytic agents. 

The conpounds are administered to a mammal in a 
therapeutically effective amount. By -therapeutically 



20 



25 



35 



386 



wo 98/28269 



PCT/US97/22895 



effective aitioiint" it is meant an amount of a compound of 
Formula I that, when administered alone or in combination with 
an additional therapeutic agent to a mammal, is effective to 
prevent or ameliorate the thromboembolic disease condition or 
the progression of the disease. 

By "administered in combination" or "combination therapy" 
it is meant that the compound of Formula I and one or more 
additional therapeutic agents are administered concurrently to 
the mammal being treated. When administered in combination 
each component may be administered at the same time or 
sequentially in any order at different points in time. Thus, 
each component may be administered separately but sufficiently 
closely in time so as to provide the desired therapeutic 
effect. Other anticoagulant agents (or coagulation inhibitory 
agents) that may be used in combination with the compounds of 
this invention include warfarin and heparin, as well as other 
factor Xa inhibitors such as those described in the 
publications identified above under Background of the 
Invention , 

The term ant i -platelet agents (or platelet inhibitory 
agents) , as used herein, denotes agents that inhibit platelet 
function such as by inhibiting the aggregation, adhesion or 
granular secretion of platelets. Such agents include, but are 
not limited to, the various known non-steroidal anti- 
inflammatory drugs (NSAIDS) such as aspirin, ibuprofen, 
naproxen, sulindac, indomethacin, mefenamate, droxicam, 
diclofenac, sulfinpyrazone, and piroxicam, including 
phaxmaceutically acceptable salts or prodrugs thereof. Of the 
NSAIDS, aspirin (acetylsalicyclic acid or ASA) , and piroxicam 
are preferred. Other suitable anti-platelet agents include 
ticlopidine, including pharmaceutical ly acceptable salts or 
prodrugs thereof. Ticlopidine is also a preferred conpound 
since it is known to be gentle on the gastro-intestinal tract 
in use. Still other suitable platelet inhibitory agents 
include Ilb/IIIa antagonists, thromboxane"A2 -receptor 
antagonists and thromboxane-A2 -synthetase inhibitors, as well 
as pharmaceutically acceptable salts or prodrugs thereof. 
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The term thrombin inhibitors (or anti- thrombin agents) , 
as used herein, denotes inhibitors of the serine protease 
thrombin. By inhibiting thrombin, various thrombin-mediated 
processes, such as thrombin-mediated platelet activation (that 
5 IS, for example, the aggregation of platelets, and/or the 

granular secretion of plasminogen activator inhibitor-1 and/or 
serotonin) and/or fibrin formation are disrupted. A number of 
thrombin inhibitors are known to one of skill in the art and 
these inhibitors are contemplated to be used in combination 
10 with the present compounds. Such inhibitors include, but are 
not limited to, boroarginine derivatives, boropeptides. 
heparins, hirudin and argatroban. including pharmaceutically 
acceptable salts and prodrugs thereof. Boroarginine 
derivatives and boropeptides include N-acetyl and peptide 
derivatives of boronic acid, such as C-terminal a-aminoboronic 
acxd derivatives of lysine, ornithine, arginine. homoarginine 
and corresponding isothiouronium analogs thereof. The term 
hirudin, as used herein, includes suitable derivatives or 
analogs of hirudin, referred to herein as hirulogs. such as 
disulfatohirudin. Boropeptide thrombin inhibitors include 
compounds described in Kettner et al.. U.S. Patent No. 
5.187.157 and European Patent Application Publication Number 
293 881 A2. the disclosures of which are hereby incorporated 
herein by reference. Other suitable boroarginine derivatives 
and boropeptide thrombin inhibitors include those disclosed in 
PCT Application Publication Number 92/07869 and European 
Patent i^lication Publication Number 471,651 A2, the 
disclosures of which are hereby incorporated herein by 
reference. 
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The term thrombolytics (or fibrinolytic) agents (or 
thrombolytics or fibrinolytics) . as used herein, denotes 
agents that lyse blood clots (thrombi) . Such agents include 
tissue plasminogen activator, anistreplase, urokinase or 
streptokinase, including pharmaceutically acceptable salts or 
35 prodrugs thereof. The term anistreplase, as used herein, 
refers to anisoylated plasminogen' streptokinase activator 
complex, as described, for example, in European Patent 
Application No. 028,489. the disclosure of which is hereby 
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incorporated herein by reference herein. The term urokinase, 
as used herein, is intended to denote both dual and single 
chain urokinase, the latter also being referred to herein as 
prourokinase. 

5 Administration of the confounds of Formula I of the 

invention in combination with such additional therapeutic 
agent, may afford an efficacy advantage over the compounds and 
agents alone, and may do so while permitting the use of lower 
doses of each. A lower dosage minimizes the potential of side 
10 effects, thereby providing an increased margin of safety. 

The compounds of the present invention are also useful as 
standard or reference compoxmds, for example as a quality 
standard or control, in tests or assays involving the 
inhibition of factor Xa, Such compounds may be provided in a 
15 commercial kit, for exanple, for use in pharmaceutical 

research involving factor Xa. For example, a compound of the 
present invention could be used as a reference in an assay to 
compare its known activity to a compound with an unknown 
activity. This would ensure the experimenter that the assay 
was being performed properly and provide a basis for 
comparison, especially if the test compound was a derivative 
of the reference compound. When developing new assays or 
protocols, coitpounds according to the present invention could 
be used to test their effectiveness. 

The compounds of the present invention may also be used 
in diagnostic assays involving factor Xa. For example, the 
presence of factor Xa in an unknown sample could be determined 
by addition of chromogenic substrate S2222 to a series of 
solutions containing test sample and optionally one of the 
compounds of the present invention. If production of pNA is 
observed in the solutions containing test sample, but not in 
the presence of a coirpound of the present invention, then one 
would conclude factor Xa was present. 

Dosage and Fonrnilation 
The compounds of this invention can be administered 
in such oral dosage forms as tablets, capsules (each of which 
includes sustained release or timed release formulations), 
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pills, powders, granules, elixirs, tinctures, suspensions 
syrups, and emulsions. They may also be administered in ' 
intravenous (bolus or infusion), intraperitoneal, 
subcutaneous, or intramuscular form, all using dosage forms 
well knovm to those of ordinary skill in the pharmaceutical 
arts. They can be administered alone, but generally will be 
administered with a pharmaceutical carrier selected on the 
basis of the chosen route of administration and standard 
pharmaceutical practice. 

The dosage regimen for the compounds of the present 
invention will, of course, vary depending upon known factors 
such as the pharmacodynamic characteristics of the particula^ 
agent and its mode and route of administration; the species, 
age, sex, health, medical condition, and weight of the 
recipient; the nature and extent of the symptoms; the kind of 
concurrent treatment; the frequency of treatment; the route of 
administration, the renal and hepatic function of the 
patient.and the effect desired, a physician or veterinarian 
can determine and prescribe the effective amount of the drug 
required to prevent, counter, or arrest the progress of the 
thromboembolic disorder. 

By way of general guidance, the daily oral dosage of each 
active ingredient, when used for the indicated effects, will 
range between about 0.001 to 1000 mg/kg of body weight 
preferably between about 0.01 to 100 mg/kg of body weight per 
day, and most preferably between about 1.0 to 20 mg/kg/day. 
Intravenously, the most preferred doses will range from about 
1 to about 10 rog/kg/minute during a constant rate infusion" 
Compounds of this invention may be administered in a single 
daily dose, or the total daily dosage may be administered in 
divided doses of two. three, or four times daily. 

Compounds of this invention can be administered in 
intranasal form via topical use of suitable intranasal 
vehicles, or via transdermal routes, using transdermal skin 
35 patches, when administered in the form of a transdermal 

delivery system, the dosage administration will, of course be 
continuous rather than intermittent throughout the dosage ' 
regimen. 
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The compounds are typically administered in admixture 
with suitable pharmaceutical diluents, excipients, or carriers 
(collectively referred to herein as pharmaceutical carriers) 
suitably selected with respect to the intended form of 
administration, that is, oral tablets, capsules, elixirs, 
syrups and the like, and consistent with conventional 
pharmaceutical practices. 

For instance, for oral administration in the form of a 
tablet or capsule, the active drug component can be combined 
with an oral, non- toxic, pharmaceutically acceptable, inert 
carrier such as lactose, starch, sucrose, glucose, methyl 
callulose, magnesium stearate, dicalcium phosphate, calcium 
sulfate, mannitol, sorbitol and the like; for oral 
administration in liquid form, the oral drug components can be 
15 combined with any oral, non-toxic, pharmaceutically acceptable 
inert carrier such as ethanol, glycerol, water, and the like. 
Moreover, when desired or necessary, suitable binders, 
lubricants, disintegrating agents, and coloring agents can 
also be incorporated into the mixture. Suitable binders 
20 include starch, gelatin, natural sugars such as glucose or 

beta-lactose, com sweeteners, natural and synthetic gxans such 
as acacia, tragacanth, or sodium alginate, 

carboxymethylcellulose, polyethylene glycol, waxes, and the 
like. Lubricants used in these dosage forms include sodium 
25 oleate, sodium stearate, magnesium stearate, sodium benzoate, 
sodium acetate, sodiimi chloride, and the like. Disintegrators 
include, without limitation, starch, methyl cellulose, agar, 
bentonite, xanthan gum, and -the like. 

The compounds of the present invention can also be 
administered in the form of liposome delivery systems, such as 
small unilamellar vesicles, large \inilamellar vesicles, and 
multilamellar vesicles. Liposomes can be formed from a 
variety of phospholipids, such as cholesterol, stearylamine, 
or phosphatidylcholines. 
35 Conqpounds of the present invention may also be coupled 

with soluble polymers as targetable drug carriers. Such 
polymers can include polyvinylpyrrolidone, pyran copolymer, 
polyhydroxypropylmethacrylamide-phenol , 
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polyhydroxyethylaspartamidephenol, or polyethyleneoxide- 
polylysine substituted with palmitoyl residues. Furthermore, 
the compounds of the present invention may be coupled to a 
class of biodegradable polymers useful in achieving controlled 
5 release of a drug, for example, polylactic acid, polyglycolic 
acid, copolymers of polylactic and polyglycolic acid, 
polyepsilon caprolactone, polyhydroxy butyric acid, 
polyorthoesters, polyacetals, polydihydropyrans , 
polycyanoacylates, and crosslinked or amphipathic block 
10 copolymers of hydrogels. 

Dosage forms (pharmaceutical compositions) suitable for 
administration may contain from about 1 milligram to about 100 
milligrams of active ingredient per dosage unit, m these 
pharmaceutical compositions the active ingredient will 
ordinarily be present in an amount of about 0.5-95% by weight 
based on the total weight of the con^josition. 

Gelatin c^sules may contain the active ingredient and 
powdered carriers, such as lactose, starch, cellulose 
derivatives, magnesium stearate. stearic acid, and the like. 
Similar diluents can be used to make compressed tablets. Both 
tablets and capsules can be manufactured as sustained release 
products to provide for continuous release of medication over 
a period of hours. Compressed tablets can be sugar coated or 
film coated to mask any unpleasant taste and protect the 
tablet from the atmosphere, or enteric coated for selective 
disintegration in the gastrointestinal tract. 

Liquid dosage forms for oral administration can contain 
coloring and flavoring to increase patient acceptance. 
In general, water, a suitable oil, saline, aqueous 
30 dextrose (glucose) , and related sugar solutions and glycols 
such as propylene glycol or polyethylene glycols are suitable 
carriers for parenteral solutions. Solutions for parenteral 
administration preferably contain a water soluble salt of the 
active ingredient, suitable stabilizing agents, and if 
15 necessary, buffer substances. Antioxidizing agents such as 
sodium bisulfite, sodium sulfite, or ascorbic acid, either 
alone or combined, are suitable stabilizing agents. Also used 
are citric acid and its salts and sodium EDTA. in addition. 
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parenteral solutions can contain preservatives, such as 
benzalkonium chloride, methyl- or propyl -paraben, and 
chlorobutanol . 

Suitable pharmaceutical carriers are described in 
5 Remington's Pharmaceutical Sciences, Mack Publishing Company, 
a standard reference text in this field. 

Representative useful pharmaceutical dosage- forms for 
administration of the compounds of this invention can be 
illustrated as follows: 
10 Capsules 

A large ntanber of unit capsules can be prepared by 
filling standard two-piece hard gelatin capsules each with 100 
milligrams of powdered active ingredient, 150 milligrams of 
lactose, 50 milligrams of cellulose, and 6 milligrams 
15 magnesium stearate. 

Soft Gelatin Capsules 

A mixture of active ingredient in a digestable oil such 
as soybean oil, cottonseed oil or olive oil may be prepared 
V and injected by means of a positive displacement pioicp into 

■ 20 gelatin to form soft gelatin capsules containing 100 

milligrams of the active ingredient. The capsules should be 
washed and dried. 
Tablets 

Tablets may be prepared by conventional procedures so 
25 that the dosage unit is 100 milligrams of active ingredient, 
0.2 milligrams of colloidal silicon dioxide, 5 milligrams of 
magnesium stecurate, 275 milligrams of microcrystalline 
cellulose, 11 milligrams of starch and 98.8 milligrams of 
lactose, i^ropriate coatings may be applied to increase 
30 palatability or delay absorption. 
Injectable 

A parenteral composition suitable for administration by 
injection may be prepared by stirring 1.5% by weight of active 
ingredient in 10% by volume propylene glycol and water. The 
35 solution should be made isotonic with sodiimi chloride and 
sterilized. 
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Suspens-inri 

An aqueous suspension can be prepared for oral 
administration so that each 5 mL contain 100 mg of finely 
divided active ingredient, 200 mg of sodium carboxymethyl 
cellulose. 5 mg of sodium benzoate, 1.0 g of sorbitol 
solution, U.S. P., and 0.025 mL of vanillin. 

Where the compounds of this invention are combined with 
other anticoagulant agents, for example, a daily dosage may be 
about 0.1 to 100 milligrams of the compound of Formula I and 
about 1 to 7.5 milligrams of the second anticoagulant, per 
kilogram of patient body weight. For a tablet dosage form, 
the compounds of this invention generally may be present in an 
amount of about 5 to 10 milligrams per dosage unit, and the 
second anti-coagulant in an amount of about 1 to 5 milligrams 
15 per dosage unit. 

Where the compounds of Formula I are administered in 
combination with an anti-platelet agent, by way of general 
guidance, typically a daily dosage may be about 0.01 to 25 
milligrams of the compound of Formula I and about 50 to 150 
milligrams of the anti-platelet agent, preferably about 0.1 to 
1 milligrams of the compound of Formula I and about 1 to 3 
milligrams of antiplatelet agents, per kilogram of patient 
body weight. 

Where the confounds of Formula I are adminstered in 
combination with thrombolytic agent, typically a daily dosage 
may be about 0.1 to 1 milligrams of the compound of Formula I, 
per kilogram of patient body weight and, in the case of the 
thrombolytic agents, the usual dosage of the thrombolyic agent 
when administered alone may be' reduced by about 70-80% v^en 
30 administered with a confound of Formula I. 

Where two or more of the foregoing second therapeutic 
agents are administered with the compound of Formula I, 
generally the amount of each component in a typical daily 
dosage and typical dosage form may be reduced relative to the 
usual dosage of the agent when administered alone, in view of 
the additive or synergistic effect of the therapeutic agents 
when administered in ccanbination. 
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Particularly when provided as a single dosage unit, the 
potential exists for a chemical interaction between the 
combined active ingredients. For this reason, when the 
compound of Formula I and a second therapeutic agent are 
5 combined in a single dosage unit they are formulated such that 
although the active ingredients are combined in a single 
dosage unit, the physical contact between the active 
ingredients is minimized (that is, reduced) , For example, one 
active ingredient may be enteric coated. By enteric coating 
10 one of the active ingredients, it is possible not only to 

minimize the contact between the combined active ingredients, 
but also, it is possible to control the release of one of 
these components in the gastrointestinal tract such that one 
of these components is not released in the stomach but rather 
15 is released in the intestines. One of the active ingredients 
may also be coated with a material which effects a sustained- 
release throughout the gastrointestinal tract and also serves 
to minimize physical contact between the combined active 
ingredients. Furthermore, the sustained- released conponent 
20 can be additionally enteric coated such that the release of 
this component occurs only in the intestine. Still another 
approach would involve the formulation of a combination 
product in which the one coit^nent is coated with a sustained 
and/or enteric release polymer, and the other component is 
25 also coated with a polymer such as a lowviscosity grade of 
hydroxypropyl methylcellulose (HPMC) or other appropriate 
materials as known in the art, in order to further separate 
the active components. The polymer coating serves to form an 
additional barrier to interaction with the other component. 
30 These as well as other ways of minimizing contact between 

the coirponents of combination products of the present 
invention, whether administered in a single dosage form or 
administered in separate forms but at the same time by the 
same manner, will be readily apparent to those skilled in the 
35 art, once armed with the present disclosure. 

Obviously, nxamerous modifications and veuriations of the 
present invention are possible in light of the above 
teachings. It is therefore to be understood that within the 
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otherwise that as specifically described herein. 
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mAT IS CIAIMEn AS NEW AND DESIRED TO BE SECtTRED By 
WTTBR PATENT O F UNITED STATES XSz 

1. A compound of formula I: 




I 

or a stereoisomer or pharmaceutically acceptable salt thereof, 
wherein; 

ring M contains, in addition to J, 0-3 N atoms, provided that 
if M contains 2 N atoms then R^^ is not present and if M 
contains 3 N atoms then R^^ and R^^ are not present; 

J is N or NH; 

D is selected from CN, C ( =NR8 ) NR7r9 , NHC ( =NR8 ) NR^R^ , 

NR8cH(=NR7), C{0)NR7r8, and (GR^R^) tNR^RS, provided that D 
is substituted meta or para to G on E; 

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, 
pyridazinyl, and piperidinyl substituted with 1 R; 

alternatively, D-E-G together represent pyridyl substituted 
with 1 R; 

R is selected from H, halogen, (CH2)tOR3, Ci_4 alJcyl, OCF3, and 
CF3; 

G is absent or is selected from NHCH2, OCH2, and SCH2, provided 
that when s is 0, then G is attached to a carbon atom on 
ring M; 

Z is selected from a C1.4 alkylene, (CH2)rO(CH2)rr 

(CH2)rNR3(CH2)r. (CH2) rC (0) {CH2) r . (CH2)rC (O) O (CH2) r. 
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(CH2)rOC{0) (CH2)r. (CH2) rC (ONR^ (CH2) r . 

{CH2)rNR3C(0) (CH2)r. (CH2 ) rOC (O) O (CH2 ) r . 

{CH2 ) rOC (0) NR3 (CH2 ) r . ( CH2 ) rNR^C (O) O {CH2 ) r . 

(CH2 ) rNR^C (O) NR3 (CH2 ) r , (CH2 ) rS (O) p {CH2 ) r . 

{CH2)rS02NR3(CH2)r/ {CH2) rNR3S02 {CH2 ) r . and 

{CH2)rNR3S02NR3(CH2)r, provided that Z does not form a 
N, N-0, N-S, NCH2N, NCH2O, or NCH2S bond with ring M or 
group A; 

R^a and R^^ are independently absent or selected from 

-(CH2)r-R^\ NCH2RI', 0CH2R1', SCH2RI', N(CH2) 2 (CH2) tR^' , 
0(CH2)2(CH2)tR^', and S(CH2)2 (CH2) tR^' , or combined to form 
a 5-8 mCTibered saturated, partially saturated or 
unsaturated ring substituted with 0-2 r4 and which 
contains from 0-2 heteroatoms selected from the group 
consisting of N, O, and S; 

R^' is selected from H, C1.3 alkyl, halo, {CF2)rCF3, Or2, 
NR2R2a, C(0)R2c, CX:(0)R2, (CF2 ) rC02R2c, S(0)pR2b^ 
NR2(CH2)rOR2, NR2c(0)R2b, NR2c (0)NHR2b, NR2C(0)2R2a, 
0C{0)NR2b, C(0)NR2R2a^ S02NR2R2a^ NR2S02R2b, C3-.6 
carbocyclic residue substituted with 0-2 R^, and 5-10 
membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, O, 
and S substituted with 0-2 R^; 

Rl' is selected from C(0)R2b, C(0)NR2R2a, s(0)R2h, s(0)2R2b, 
and S02NR2R2a; 

r2, at each occurrence, is selected from H, CF3, Ci-e alkyl, 

benzyl, C3-6 carbocyclic residue substituted with 0-2 R^b, 
and 5-6 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of 0, 
and S substituted with 0-2 R^b. 

r2*, at each occurrence, is selected from CF3, C1-.6 alkyl, 

benzyl, C3-6 carbocyclic residue substituted with 0-2 R*b^ 
and 5-6 membered heterocyclic system containing from 1-4 

398 



wo 98/28269 



PCT/US97/22895 



heteroatoms selected from the group consisting of N, O, 
and S sxibstituted with 0-2 R^^; 

r2^, at each occurrence, is selected from CF3, C1-4 alkoxy, Ci-e 
5 alkyl, benzyl, C3-6 carbocyclic residue substituted with 

0-2 R^^, and 5-6 membered heterocyclic system containing 
from 1-4 heteroatoms selected from the group consisting 
of N, O, and S substituted with 0-2 R^*^; 

10 r2c, at each occurrence, is selected from CF3, OH, C1-4 alkoxy, 
Ci_6 alJcyl, benzyl, C3-6 carbocyclic residue substituted 
with 0-2 R^^, and 5-6 membered heterocyclic system 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S substituted with 0-2 R^*^; 

15 

alternatively, r2 and r2« combine to form a 5 or 6 membered 
saturated, pcurtially saturated or unsaturated ring 
substituted with 0-2 R*^ which contains from 0-1 
additional heteroatoms selected from the group consisting 
20 of N, O, and S; 

R^, at each occurrence, is selected from H, C1-4 alkyl, cuid 
phenyl ; 

25 R3a, at each occurrence, is selected . from H, C1-4 alkyl, and 
phenyl ; 

A is selected from: 

C3.10 Ccorbocyclic residue substituted with 0-2 R^, and 

30 5-10 membered heterocyclic system containing from 1-4 

heteroatoms selected from the group consisting of N, O, and S 
substituted with 0-2 R^; 

B is selected from: 
35 X-Y, NR2R2a, .c(=NR2)NR2R2a^ NR2c {=NR2)NR2R2a^ 

C3-10 carbocyciic residue substituted with 0-2 R*^, and 
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5-10 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, 0. and S 
substituted with 0-2 R*»; 

5 X is selected from C1.4 alkylene, -CR2 (CR2R2b, (CH2)t-, -C(0)-, 
-C(=NR)-, -CR2(NR1-r2)-, -CR2(0r2)-, -Cr2(sr2)-, 
-C(0)CR2R2a_, -CR2R2ac(0), -S(0)p-, -S{0)pCR2R2a_, 
-CR2R2as{0)p-, -S{0)2NR2-, -NR2S(0)2-, -NR2s (O) 2CR2R2a_^ 
-CR2R2as(0)2NR2-. -NR2s (O) 2NR2- , -C(0)NR2-, -NR2c(0)-, ' 
10 -C(0)NR2CR2R2a_, -NR2c(0)CR2R2a_, -CR2R2ac(0)NR2-, 

-CR2R2aNR2c(0)-. -NR2c(0)0-. -0C(0)NR2-, -NR2c(0)NR2-. 
-NR2-, -NR2cR2R2a_, -CR2R2aNR2_, q, -CR2R2ao-, and 
-OCR2R2a_. 

15 Y is selected from: 

(CH2)rNR2R2a, provided that X-Y do not form a N-N, 0-N. or 
S-N bond, 

C3_io carbocyclic residue substituted with 0-2 R^a, and 
5-10 membered heterocyclic system containing from 1-4 
20 heteroatoms selected from the group consisting of N, O, and S 
substituted with 0-2 R^^; 

at each occurrence, is selected from =0, (CH2)rOR2, halo, 
Ci-4 alkyl, -CN, NO2. (CH2)rNR2R2a, (CH2)rC(0)R2b, 
25 NR2c(0)R2b C(0)NR2R2a, NR2c(0)NR2R2a, CH(=NR2)NR2R2a 

NHC(=NR2,NR2R2a, S02NR2R2a, NR2so2NR2R2a. Nr2s02-Ci_4 'alkyl, 
NR2S02R5, S(0)pR5, (CF2)rCF3, NCHaRl', OCHzRI', SCH2RI'. 
N(CH2)2(CH2)tRl', 0{CH2)2{CH2)tRl', and S(CH2)2{CH2)tRl'. 

30 alternatively, one r4 is a 5-6 membered aromatic heterocycle 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S; 

R*«, at each occurrence, is selected from =0, {CH2)rOR2. halo, 
35 C1.4 alkyl, -CN. NO2, {CM2)rNR2R2a, (C2l2)rC(0)R2b, 

NR2c{0)R2b, C(0)NR2R2a, NR2c{0)NR2R2a, CH (=NR2)NR2R2a 
NHC{=NR2)NR2R2a, S02NR2R2a, NR2S02NR2R2a, NR2S02-Ci_4 alkyl, 
NR2s02R5. S(0)pR5, and (CF2)rCF3; 
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alternatively, one R^a is a 5-6 membered aromatic heterocycle 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S substituted with 0-1 r5; 

5 

R4^, at each occurrence, is selected from =0, (CH2)rOR3, halo, 
C1-.4 alkyl, -CN, NO2, (CH2)rNR3R3a^ (CH2 ) rC (O) R^ , 
NR3C(0)R3a, C{0)NR3R3a^ NR^C (0)NR3R3a, CH {=NR3 ) NR3R3a^ 
NH3c(=NR3)NR3R3a^ S02NR3R3a^ NR3S02NR3R3a, NR3s02-Ci-4 
10 alkyl, NR3SO2CF3, Nr3s02 -phenyl, S{0)pCF3, S(0)p-Ci«4 

alkyl, S(0)p-phenyl, and (CF2)rCF3; 

R5, at each occurrence, is selected from CF3, Ci-e allcyl, 

phenyl substituted with 0-2 R^, and benzyl substituted 
15 with 0-2 R^; 

r6, at each occurrence, is selected from H, OH, (CH2)rOR2, 
halo, Ci-4 alkyl, CN, NO2, {CH2)rNR2R2a, (CH2)rC(0)R2b, 
NR2c(0)R2b, NR2c ( 0 ) NR2R2a , CH(=NH)NH2, NHC(=NH)NH2. 
20 S02NR2R2a, NR2s02NR2R2a^ and NR2SO2C1.4 alkyl; 

R"^, at each occurrence, is selected from OH, Ci_6 alkyl, 
Ci-6 alkylcarbonyl , Ci-e alkoxy, C1-4 alkoxycarbonyl, 
(CH2)n-phenyl, Ce-io aryloxy, Ce-io aryloxycarbonyl , Ce-io 
25 arylmethylcarbonyl, C1-4 alkylcarbonyloxy C1-4 

alkoxycarbonyl, Ce-io arylcarbonyloxy C1-4 alkoxycarbonyl, 
Ci-6 alkylaminocarbonyl, phenylaminocarbonyl , and phenyl 
Ci-4 alkoxycarbonyl; 



30- 



R^, at each occurrence, is selected from H, Ci-e alkyl and 
(CH2)n-phenyl; 



alternatively, b7 and r8 combine to form a 5 or 6 membered 
saturated, ring which contains from 0-1 additional 
heteroatoms selected from the group consisting of N, O, 
and S; 
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R*, at each occurrence, is selected from H, Ci_6 alJcyl and 
(CH2)n-phenyl; 

n. at each occurrence, is selected from 0, 1, 2, and 3 • 

5 

m, at each occurrence, is selected from 0, 1. and 2; 
P, at each occurrence, is selected from 0, 1. and 2; 
10 r, at each occurrence, is selected from 0, 1, 2, and 3; 
s, at ^ch occurrence, is selected from 0. 1. and 2; and, 
t. at each occurrence, is selected frcan 0 and 1- 

15 

provided that D-E-G- {CH2)s- and -Z-A-B are not both 
benzamidines . 



20 



2. A compound according to Claim 1, wherein the compound 
is of formulae la-Ih: 



X R lb 

/4-R" r4-'«" 



«fr" fY" 

o^'-^V/^, D-/^A-*^ ^/-^y^^r*-^ 

"ton 



ig ih 

wherein, groups D-E- and -z-A-B are attached to adjacent atoms 
25 on the ring; 
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10 



15 



2 is selected from a CH2O, OCH2, CH2NH, NHCH2, C{0), CH2C(0) , 
C{0)CH2, NHC(O), C(0)NH, CH2S(0)2, S(0)2(CH2), SO2NH, and 
NHSO2, provided that Z does not form a N-N, N-0, NCH2N, or 
NCH2O bond with ring M or group A; 

A is selected from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 R*; 

phenyl, piperidinyl, piperazinyl, pyridyl, 
pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl, 
pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl, pyrazolyl, imidazolyl, oxadiazolyl, 
thiadiazolyl, triazolyl, 1, 2, 3 -oxadiazolyl, 
1,2, 4 -oxadiazolyl, 1,2, 5 -oxadiazolyl, 1, 3 , 4-oxadiazolyl, 

1.2.3- thiadiazolyl, 1,2, 4-thiadiazolyl, 

1,2,5-thiadiazolyl, 1, 3 , 4-thiadiazolyl, 1,2, 3 -triazolyl, 

1.2. 4- triazolyl, 1, 2, 5-triazolyl, 1, 3 , 4- triazolyl, 
benzof uranyl , benzothiof uranyl , indolyl, benz imidazolyl, 
benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, 
benzisothiazolyl, and isoindazolyl; 

B is selected from: Y, X-Y, NR2R2a^ C<=NR2)NR2R2a^ and 
NR2c(=NR2)NR2R2a; 

X is selected from C1-4 alkylene, -C(0)-, -C(=:NR)-, 
25 -CR2(NR2R2a)_^ -C (O) CR^R^a. , _CR2R2ac (O) , -C{0)NR2-, 

-NR2C(0)-, -C(0)NR2CR2R2a^^ -NR2c (o) CR2R2a. ^ 
-CR2R2ac(0)NR2-, -CR2R2aNR2c (Q) ~NR2c (0)NR2- , -NR2-, 
-NR2CR2R2a-^ -CR2R2aNR2.^ O, -CR2R2ao-, arid -OCR2R2a-. 

30 Y is NR2R2a^ provided that X-Y do not form a N-N or 0-N bond; 

alternatively, Y is selected from one of the following 
carbocyclic and heterocyclic systems which are 
substituted with 0-2 R^a. 

cylcopropyl, cyclopentyl, cyclohexyl, phenyl, 
piperidinyl, piperazinyl, pyridyl, pyrimid/1, fxiranyl, 
morpholinyl, thiophenyl, pyrrolyl, pyrrolidinyl , 
oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl, 
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isothiazolyl, pyrazolyl, imidazolyl, oxadiazolyl, 
thiadiazolyl, triazolyl, 1,2. 3 -oxadiazolyl, 

1.2.4- oxadiazolyl, 1, 2, 5 -oxadiazolyl, 1,3, 4 -oxadiazolyl, 

1.2. 3 - thiadiazolyl, 1,2, 4 -thiadiazolyl, 

1.2.5- thiadiazolyl. 1,3, 4 -thiadiazolyl, 1,2, 3-triazolyl 

1.2.4- tria2olyl, 1 , 2 . S-triazolyl . 1,3, 4- triazolyl, 
benzofuranyl, benzothiof uranyl , indolyl, benzimidazolyl , 
benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, ' 
benzisothiazolyl, and isoindazolyl; 



alternatively, Y is selected from the following bicycli 
heteroaryl ring systems: 




is selected from O, S, NH, and N. 




wherein; 
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Z is selected from a C(0), CH2C{0), C{0)CH2, NHC(O), C(0)NH, 
C(0)N(CH3), CH2S(0)2, S(0)2(CH2), SO2NH, and NHSO2, 
provided that Z does not form a N-N or NCH2N bond with 
5 ring M or group A. 



4. A compound according to Claim 3, wherein; 

10 E is phenyl substituted with R or 2-pyridyl substituted with 
R; 

D is selected from NH2/C(0)NH2, C(=NH)NH2, CH2NH2, CH2NHCH3, 

CH(CH3)NH2, and C(CH3)2NH2, provided that D is sxibstituted 
15 meta or para to ring M on E; and, 

R is selected from H, OCH3, CI, and F. 



20 5. A con5>oiind according to Claim 4, wherein; 

D-E is selected from 3-aminophenyl, 3 -amidinophenyl , 3- 
aminomethylpheny 1 , 3 -aminocarbonylphenyl , 3 - 
(methylaminomethyl ) phenyl , 3 - ( 1 -aminoethyl ) phenyl , 3 - ( 2 - 

25 amino-2 -propyl) phenyl, 4-chloro-3-aminophenyl, 4-chloro- 

3-amidinophenyl, 4-chloro-3-aminomethylphenyl, 4-chloro- 
3- (methylaminomethyl) phenyl, 4-fluoro-3-aminophenyl, 4- 
fluoro-3-amidinophenyl, 4-f luoro-3-aminomethylphenyl, 4- 
fluoro-3- (methylaminomethyl) phenyl, 6-aminopyrid-2-yl, 6- 

30 amidinopyrid-2-yl, 6-aminomethylpyrid-2-yl, 6- 

aminocarbonylpyrid-2-yl, 6- (methylaminomethyl )pyrid-2-yl, 
6-{l-aminoethyl)pyrid-2-yl, and 6- (2-amino-2- 
propyl ) pyrid-2 -y 1 . 

35 

6. A coir5>ound according to Claim 3, wherein; 
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Z is C(0)CH2 and CONH, provided that Z does not form a N-N bond 
with group A; 

A is selected from phenyl, pyridyl. and pyrimidyl, and is 
5 substituted with 0-2 R*; and, 

B is selected from X-Y, phenyl, pyrrolidino, morpholino. 

1,2,3-triazolyl, and imidazolyl, and is substituted with 
0-1 R4a. 

10 

R*. at each occurrence, is selected from OH, {CH2)rOR2. halo, 
Ci-4 alJcyl, (CH2)rNR2R2a, and {CF2)rCF3; 

R4a is selected from Ci.4 alkyl, CF3, S(0)pR5, S02NR2R2a, and 
15 l-CF3-tetrazol-2-yl; 

R5, at each occurrence, is selected from CF3, Ci_6 alkyl, 
phenyl, and benzyl; 

X is CH2 or C(0); and, 

Y is selected frcan pyrrolidino and morpholino. 



7. A compound according to Claim 6, wherein; 

is selected from the group: phenyl, 2-pyridyl. 3-pyridyl, 
2-pyrimidyl, 2-Cl-phenyl. 3-Cl-phenyl, 2-P-phenyl. 3-p- 
phenyl, 2-methylphenyl, 2-aminophenyl, and 2- 
methoxyphenyl ; and, 

is selected from the group: 2 -CF3 -phenyl, 2- 

(aminosulfonyl) phenyl, 2- (methylaminosulfonyl) phenyl, 2- 
(dimethylaminosulfonyDphenyl, 1-pyrrolidinocarbonyl, 2- 
(methylsulfonyl) phenyl, 4-morpholino, 2-(l'-CF3-tetra2ol- 
2-yl)phenyl. 4-morpholinocarbonyl, 2-methyl-l-imida2olyl. 
5-methyl-l-imidazolyl. 2-iiiethylsulfonyl-l-imida2olyl and, 
5-methyl-l. 2,3-triazolyl. 
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8. A conpound according to Claim 3, wherein; 

5 E is phenyl substituted with R or 2-pyridyl substituted with 
R; 

D is selected from NH2, C(0)NH2, C(=NH)NH2, CH2NH2, CH2NHCH3, 

CH(CH3)NH2. and C(CH3)2NH2, provided that D is substituted 
10 meta or para to ring M on E; and, 

R is selected from H, OCH3, CI, and F; 

2 is C(0)CH2 and CONH, provided that Z does not form a N-N bond 
15 with group A; 

A is selected from phenyl, pyridyl, and pyrimidyl, and is 
substituted with 0-2 R^; and, 

20 B is selected from X-Y, phenyl, pyrrolidino, morpholino, 

1,2,3-triazolyl, and imidazolyl, and is substituted with 

0- 1 R4a; 

R4, at each occurrence, is selected from OH, (CH2)rOR2, halo, 
25 Ci-4 alkyl, (CH2) rNR^R^^, and (GF2)rCF3; 

R4a is selected from C1-4 alkyl, CF3, S{0)pR5, S02NR2R2a^ a^d 

1 - CF3 " t etrazol - 2 -y 1 ; 

30 r5- at each occurrence, is selected from CF3, Ci-6 alkyl, 
phenyl, and benzyl; 

X is CH2 or C{0); and, 
35 Y is selected from pyrrolidino and morpholino. 



9. A compound according to Claim 8, wherein; 

407 



wo 98/28269 



PCT/US97/22895 



10 



15 



20 



25 



D-E is selected from 3 -aminophenyl , 3 -ainidinophenyl , 3- 
aminomethylphenyl. 3-euninocarbonylphenyl, 3- 
(methylaminomethyl) phenyl. 3 -(l-aminoethyl) phenyl. 3-(2- 
aniino-2-propyl) phenyl, 4-chloro-3-amnophenyl, 4-aaoro- 
3-amidinophenyl. 4-chloro-3-aininoniethylphenyl, 4-chloro- 
3 -(methylaminomethyl) phenyl, 4-fluoro-3-aininophenyl. 4- 
fluoro-3 -ainidinophenyl, 4-f luoro-3-aminomethylphenyl, 4- 
fluoro-3- (methylaminomethyl) phenyl, 6-aininopyrid-2-yl, 6- 
amidinopyrid-2-yl, 6-aminomethylpyrid-2-yl, 6- 
aininocarbonylpyrid-2-yl, 6- (methylaminomethyl )pyrid-2-yl, 
6- (l-aminoethyl )pyrid-2-yl. 6- ( 2 -amino-2 -propyl )pyrid-2- ' 
yi; 

A is selected from the group: phenyl, 2-pyridyl, 3-pyridyl, 
2-pyrimidyl, 2-Cl-phenyl, 3-Cl-phenyl, 2-F-phenyl. 3-F- 
phenyl, 2 -methylphenyl . 2-aminophenyl, and 2- 
methoxyphenyl ; and, 

B is selected from the group: 2-CF3-phenyl, 2- 

(aminosulfonyl) phenyl, 2- (methylaminosulfonyl) phenyl. 2- 
(dimethylaminosulfonyl) phenyl, 1-pyrrolidinocarbonyl, 2- 
(methylsulf onyl ) phenyl , 4 -morpholino , 2 - ( 1 ' -CF3 - tetrazol- 
2-yl)phenyl, 4-morpholinocarbonyl, 2 -methyl- l-imidazolyl, 
5-methyl-l-imidazolyl, 2-methylsulfonyl-l-imidazolyl and.' 
5-methyl -1,2,3- triazolyl . 



10. A compound according to Claim 9, wherein the 
30 con¥)ound is of formula Ila. 



35 



11. A compound according to Claijn 9, wherein the 
compound is of formula lib. 



12. A compound according to Claim 9, wherein the 
compound is of formula lie. 
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13. A compound according to Claim 9, wherein the 
conqpound is of formula I Id. 

5 



10 



14. A compound according to Claim 9, wherein the 
compound is of formula lie. 



15. A corapoxind according to Claim 9, wherein the 
compound is of formula Ilf . 



15 16. A compound according to Claim 3, wherein; 

D is selected from C ( =Nr8 ) nr7r9 ^ C{0)Nr7r8^ NR^rS, and CH2Nr7r8, 

provided that D is substituted meta or para to ring M on 
E; 

20 

E is phenyl substituted with R or pyridyl substituted with R; 
R is selected from H, CI, F, 0R3, CH3, CH2CH3, OCF3, and CF3; 

25 Z is selected from C(0), CH2C(0), C{0)CH2, NHC(O), and C(0)NH, 
provided that Z does not form a N-N bond with ring M or 
group A; 

Rla and Rl^ are independently absent or selected from 
30 -(CH2)r-Rl\ NCH2RI', 0CH2Rl\ SCHsRI', N (CH2 ) 2 (CH2) tR^', 

0(CH2)2(CH2)tRi\ and S(CH2)2 (CH2) tR^' . or combined to form 
a 5-8 membered saturated, partially saturated or 
unsaturated ring substituted with 0-2 R^ and which 
contains from 0-2 heteroatoms selected from the group 
35 consisting of N, O, and S; 

Ri', at each occurrence, is selected from H, C1-3 alkyl, halo, 
(CF2)rCF3, 0R2, NR2R2a, C(0)R2c, ( CF2 ) rC02R2c , S(0)pR2t>, 
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NR2(CH2)rOR2, NR2c(0)R2b, NR2C(0)2R2b, C(0)NR2R2a, 
S02NR2R2a^ and NR2s02R2b; 

A is selected from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 r4; 

phenyl, piperidinyl, piperazinyl, pyridyl, 
pyrimidyl, furanyl, morpholinyl . thiophenyl. pyrrolyl, 
pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl. pyrazolyl, and imidazolyl; 

B is selected from: y, X-Y. NR2R2a, c(=NR2)NR2R2a, ^ 
NR2c(=NR2)ijR2R2a; 

X is selected from CH2, -CR2(CR2R2b, ,cH2)t-. -C(0)-, -C{=nr)-, 

-CH(NR2R2a,_, -C(0)NR2-. -NR2C{0)-, -NR2c {0)NR2- , _nr2_, ' 
and O; 

Y is NR2R2a, provided that X-Y do not form a N-N or 0-N bond; 

alternatively. Y is selected from one of the following 
carbocyclic and heterocyclic systems which are 
substituted with 0-2 R**; 

phenyl, piperidinyl, piperazinyl, pyridyl, 
pyrimidyl. furanyl, morpholinyl, thiophenyl, pyrrolyl, 
pyrrolidinyl, oxazolyl, isoxazolyl, isoxazolinyl, 
thiazolyl, isothiazolyl, pyrazolyl, imidazolyl, 
oxadiazolyl. thiadiazolyl. triazolyl, l,2.3-oxadia2olyl, 

1.2.4- oxadiazolyl, 1.2,5-oxadiazolyl, 1,3, 4-oxadiazolyl. 

1.2. 3 - thiadiazolyl, 1,2.4-thiadiazolyl, 

1.2. 5- thiadiazolyl. 1,3,4-thiadiazolyl, 1,2. 3 -triazolyl. 

1.2.4- triazolyl. 1.2, 5- triazolyl. and 1.3, 4 -triazolyl; 

R*. at each occurrence, is selected from =0, OH, Cl, f, C1-4 

alkyl. (CH2)rNR2R2a, (CH2)rC(0)R2b, NR2c(0)R2b, C(0)NR2R2a, 
CH(=NH)NH2, NHC{=NH)NH2. S02NR2R2a. NR2SO2-C1-4 alkyl 
NR2s02R5, S(0)pR5. and (CF2)rCF3; 
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at each occurrence, is selected from =0, OH, CI, F, C1-4 
alkyl, (CH2)rNR2R2a, (CH2 ) rC (O) R2b, NR2c(0)R2b, C(0)NR2R2a, 
CH(=NH)NH2, NHC(=NH)NH2, S02NR2R2a, NR2S02-Ci_4 alJcyl, 
NR2s02R5. S(0)pR5. (CF2)rCF3, and l-CF3-tetrazol-2-yl; 

r5, at each occurrence, is selected from CF3, Ci_6 alkyl, 

phenyl substituted with 0-2 r6, and benzyl sxibstituted 
with 0-2 R^; 

R^, at each occurrence, is selected from H, =0, OH. 0R2, ci. F, 
CH3, CN, NO2. (CH2)rNR2R2a. (CH2) rC (0) R2b, NR2c(0)R2b, 
CH{=NH)NH2. NHC(=NH)NH2, and S02NR2R2a. 

R'', at each occurrence, is selected frcan H, OH. Ci-g alkyl. 
Ci-e alkylcarbonyl, Ci_6 alkoxy, Ci_4 alkoxycarbonyl , 
benzyl, Ce-io aryloxy, Cg-io aryloxycarbonyl , Ce-io 
arylmethylcarbonyl, C1-4 alkylcarbonyloxy Ci_4 
alkoxycarbonyl, Cg-io arylcarbonyloxy Ci_4 alkoxycarbonyl. 
Ci-6 alkylaminocarbonyl , phenylaminocarbonyl. and phenyl 
C1.4 alkojQrcarbonyl ; 

R8, at each occurrence, is selected frcan H, Ci-6 allQrl and 
benzyl; and 

alternatively, r7 and r8 combine to form a morpholino group; 
and, 

R', at each occurrence, is selected from H, Ci-g alkyl and 
benzyl . 



17. A con?)ound according to Claim 16, wherein; 

E is phenyl substituted with R or 2-pyridyl substituted with 
R; 

R is selected from H, Cl, F. OCH3, CH3, OCF3. and CF3; 
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Z is selected from a C(0)CH2 and C(0)NH, provided that 2 does 
not form a N-N bond with group A; 

Rl- is selected from h. CH3. CH2CH3. CI, F. CF3. 0CH3, NR2R2a 
5 S(0)pR2b, CH2S(0)pR2b, CH2NR2S{0)pR2b. c{0)R2c, CH2C(0)r2c 

C{0)NR2R2a^ and S02NR2R2a. 

Rib is selected from H, CH3, CH2CH3, CI, F, CF3, OCH3, NR2R2a 
S(0)pR2b. CH2S(0)pR2b, CH2NR2s (0)pR2b, c{0)R2c, cH2C(0)r2c 
10 C(0)NR2R2a, and S02NR2R2a. 

A is selected from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 r4; 

phenyl, pyridyl, pyrimidyl, furanyl, thiophenyl 
Pyrrolyl, oxazolyl, isoxazolyl, thiazolyl. isothiazolyl , 
pyrazolyl, and imidazolyl; 



15 



B is selected from: y and X-Y; 

20 X is selected from CH2, -CR2(CR2R2b) -C(O)-, -C(=NR)-, 

-CH(NR2R2a,_, _c(0)NR2-. -NR2c{0)-. -NR2c(0)NR2-. Inr2- 
and O; 



25 



30 



35 



Y is NR2R2a. provided that X-Y do not form a N-N or 0-N bond; 

alternatively. Y is selected from one of the following 
carbocyclic and heterocyclic systems which are 
substituted with 0-2 R*®; 

phenyl, piperidinyl. piperazinyl, pyridyl, 
pyrimidyl, furanyl, morpholinyl, thiophenyl. pyrrolyl 
pyrrolidinyl, oxazolyl, isoxazolyl, isoxazolinyl, 
thiazolyl, isothiazolyl, pyrazolyl. imidazolyl, 
oxadiazolyl. thiadiazolyl. triazolyl. l,2,3-oxadia2olyl. 

1.2.4- oxadiazolyl. 1.2,5-oxadia2olyl. 1,3. 4 -oxadiazolyl. 
1.2. 3 - thiadiazolyl .1.2, 4- thiadiazolyl , 

1.2.5- thiadiazolyl. 1.3. 4 -thiadiazolyl. 1.2. 3 -triazolyl 
1.2.4-triazolyl, 1.2. 5 -triazolyl, and 1.3. 4- triazolyl; ' 
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at each occurrence, is selected from H, CF3, CH3, benzyl, 
and phenyl; 

R2a, at each occurrence, is selected from H, CF3, CH3, benzyl, 
5 and phenyl; 

R2^, at each occurrence, is selected from CF3, OCH3, CH3, 
benzyl, and phenyl; 

10 r2c^ at each occurrence, is selected from CF3, OH, OCH3, CH3, 
benzyl, and phenyl; 

alternatively, r2 and R2a combine to form a 5 or 6 merobered 
saturated, partially unsaturated, or unsaturated ring 
15 which contains from 0-1 additional heteroatoms selected 

from the group consisting of N, O, and S; 

r3, at each occurrence, is selected from H, CH3, CH2CH3, and 
phenyl ; 

20 

R^«, at each occurrence, is selected from H, CH3, CH2CH3, and 
phenyl ; 

R^, at each occurrence, is selected from OH, CI, F, CH3, 
25 CH2CH3, NR2R2a^ CH2NR2R2a^ C(0)R2b, NR2C(0)R2b, C(0)NR2R2a^ 

and CF3; 

R^*, at each occurrence, is selected from OH, CI, F, CH3, 

CH2CH3, NR2R2a, CH2NR2R2a, C(0)R2b, C{0)NR2R2a, S02NR2R2a^ 
S(0)pR5, CF3, and l-CF3-tetrazol-2-yl; 

r5, at each occurrence, is selected from CF3, Ci-e alkyl, 

phenyl substituted with 0-2 R^, and benzyl substituted 
with 1 r6; 

35 

R^, at each occurrence, is selected from H, OH, OCH3, CI, F, 
CH3, CN, NO2, NR2R2a^ CH2NR2R2a^ and S02NR2R2a; 



30 



413 



W098/2S269 



PCT/USS>7/22895 



R^, at each occurrence, is selected from H, OH, C1-3 alkyl, 
C1.3 alJQrlcarbonyl, C1-3 alkoxy, Ci-4 alko3cycarbonyl , 
benzyl, phenoxy, phenoxycarbony 1 , benzylcarbonyl , C1-4 
alkylcarbonyloxy C1-4 alkoxycarbonyl , phenylcarbonyloxy 
Ci-4 alkoxycarbonyl, Ci-e alkylaminocarbonyl , 
phenylaminocarbonyl, and phenyl Ca-4 alkoxycarbonyl; 

R8, at each occurrence, is selected from H, CH3, and benzyl; 
and, 

alternatively, r7 and r8 combine to form a morpholino group; 
R^, at each occurrence, is^selected from H, CH3, and benzyl. 



18. A con?)ound according to Claim 17, wherein; 

R^* is absent or is selected from H, CH3, CH2CH3, CI, F, CF3, 
OCH3, NR2R2a^ S(0)pR2b, C(0)NR2R2a^ CH2S(0)pR2b^ 
CH2NR2S(0)pR2b, C(0)r2c, CH2C(0)R2c, and S02NR2R2a. 

R"> is absent or is selected from H, CH3, CH2CH3, Cl, F, CF3, 
OCH3, NR2R2a, S{0)pR2b, C{0)NR2R2a^ CH2S(0)pR2b, 
CH2NR2s(0)pR2b, C{0)R2b, CH2C(0)R2b, and S02NR2R2a; 

A is selected from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 R*; 
phenyl, pyridyl, and pyrimidyl; 

B is selected from: Y euid X-Y; 

X is selected from -C(0)- and O; 

Y is NR2R2a^ provided that X-Y do not form a 0-N bond; 

alternatively, Y is selected from one of the following 
carbocyclic and heterocyclic systems which are 
substituted with 0-2 R^^; 
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phenyl, piperazinyl, pyridyl, pyrimidyl, 
morpholinyl, pyrrolidinyl, imidazolyl, and 1,2,3- 
triazolyl ; 

5 r2, at each occurrence, is selected from H, CF3, CH3, benzyl, 
and phenyl; 

R2a, at each occurrence, is selected from H, CF3, CH3, benzyl, 
and phenyl; 

10 

R^^, at each occurrence, is selected from CF3, OCH3, CH3, 
benzyl, and phenyl; 

r2c, at each occurrence, is selected from CF3, OH, OCH3, CH3, 
15 benzyl, and phenyl; 

alternatively, r2 and R2a combine to form a ring system 

selected from pyrrolidinyl , piperazinyl and morpholino; 

20 r4, at each occurrence, is selected from CI, F, CH3, NR2R2a^ 
and CF3; 

R*^, at each occurrence, is selected from CI, F, CH3, 
S02NR2R2a^ S(0)pR5, and CF3; and, 

25 

R5, at each occurrence, is selected from CF3 and CH3. 



19- A compound according to Claim 1, wherein the 
30 conqpound is selected from the group: 



1- (3-amidinophenyl) -2- ( [ (2 • -aminosulf onyl- [1,1'] -biphen-4-yl) - 
aminocarbonyl ] pyrrole ; 

35 1- (3-amidinophenyl) -2- [ [ (2 • -tert-butylaminosulf onyl- [1, 1 • ] - 
biphen- 4 -y 1 ) -aminocarbonyl ] pyrrole ; 

«. ' 

1- (3-amidinophenyl) -2- [ [ (2 • -aminosulfonyl- [1, 1 ' ] -biphen-4-yl) - 
amxnocaurbonyl ] -4 -bromopyrrole ; 
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1- (3-amidinophenyl) -2- [ [5- (2 ' -aminosulfonylphen-l-yl) pyridin- 
2-yl J -aminocarbonyl ] pyrrole ; 

l-benzyl-3- 1 (2 ' -aminosulfonyl- (1, 1 ' ] -biphen-4- 

yl) aminocarbonyl] -4- ( 3 -araidinophenyl) pyrrole ; 

l-ben2yl-3 - ( ( 2 • -tert-butylaminosulf onyl- [ 1 , 1 • ] -biphen-4- 
yl ) aminocarbonyl ] -4 - ( 3 -amidinophenyl ) pyrrole ; 

1- (3-amidinophenyl) -4- [ (2 • -aminosulfonyl- [1,1'] -biphen-4- 
yl ) aminocarbonyl J -imidazole ; 

1- (3-amidinophenyl) -4- ( (2 ■ - tert-butylaminosulf onyl- [1, l ■ 1 - 
biphen-4-yl) aminocarbonyl ] -imidazole ; 

1- (3-amidinophenyl) -2- [ (2 ' -aminosulfonyl- [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl ) -imidazole ; 

1- {3-amidinophenyl) -3-methyl-5- [ (2 • -aminosulfonyl- (1, 1 • ] - 
biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (2 • -aminosulfonyl- [1, 1 • 1 - 

t>iphen-4 -yl ) carbonyl amino] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- (2 ' - (5 • • -CF3-tetrazolyl) - 
11,1'] -biphen-4-yl ) aminocarbonyl ) pyrazole ; 

1- (3-amidinophenyl) -5- [ (2 ' -aminosulfonyl- [1, 1 • J -biphen-4- 
yl) aminocarbonyl ) -4-chloro-3-inethyl -pyrazole; 

1- (3-amidinophenyl) -5- ( (2 • -t-butylaminosulfonyl- f 1, 1 ' J -biphen- 
4-yl) aminocarbonyl) -3 -trifluoromethyl -pyrazole; 

1- (3-amidinophenyl) -4-methoxy-5- ( (2 • -aminosulfonyl- [1, 1 ' ] - 
biphen-4-yl) aminocarbonyl) -3-trifluoromethyl -pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- (4' - (imidazol-l-yl- 
phenyl ) aminoceurbonyl ) pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (4 ' - (2 " - 

sul f onylmethy 1 ) phenoxyphenyl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (2 ' -aminosulfonyl- (1, 1 • J - 
biphen- 4 -yl ) me thylcarlaonylK^azole ; 

1- (3-amidinophenyl) -5- [ (2 • -aminosulfonyl- tl, 1 ' J -biphen-4- 
yl) aminocarbonyl ] -1 , 2 , 3 -triazole ; 

1- (3-amidinophenyl) -5- ( (2 ' -trifluoromethyl- [1, 1 • J -biphen-4- 
yx ) aminocarix>nyl ) te trazole ; 

1- (3-ainidinophenyl) -5- ( (2 • -aminosulf onyl-3-chloro- f 1 1 • 1 - 
biphen-4 -yl) methyl thio ) tetrazole ; 

1- (3-amidinophenyl) -5- [ (2 ' -aminosulfonyl- 3 -chloro- [1 1 • ] - 
biphen-4-yl)methylsulfoxide] tetrazole; 
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1- O-amidinophenyl) -5- [ (2 ' -aitiinosulf onyl-3-chloro- [1, 1 • ] ^ 
biphen-4 -yl ) methylsulf onyl ] tetrazole ; 

1- (3-amidinophenyl) -5- [ (2 ' -aminosulf onyl- [1,1'] -biphen-4- 
yl) aminocarbonyl] tetrazole; 

1- (3-amidinophenyl) -3-methyl-2- [ [5- (2 ' - amino sulfonylpheny 1-1 
yl)pyridin-2-yl] -aminocarbonyl ] pyrazole ; 

1- {3-amidinophenyl ) -3-methyl-2- 1 [5- (2 ' -aminosulf onylphenyl-1 
yl)pyrimidin-2-yl 1 -aminocarbonyl ] pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- [ (2 • -aminosulfonyl-2-chloro- 
15 [1,1'] -biphen-4-yl) aminocarbonyl] pyrazole; 

1- {3-amidinophenyl) -3-methyl-5- [ (2 ' -aminosulfonyl-2-f luoro- 
[1,1'] -biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

20 1- (3-amidinophenyl) -3-methyl-5- [ (2 * -aminosulf onyl -4 ' -f luoro- 
[1,1*] -biphen-4-yl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- [ (2 • -trif luoromethyl- [1, 1 • ] - 
biphen-4-yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (3-chloro-2 • -trif luoromethyl- 
[1,1'] -biphen-4-yl) aminocarlDonyl] pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- [ {3-f luoro-2 ' -trif luoromethyl- 
30 [1,1' ] -biphen-4 -yl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3-methyl-2- [ [5- (2 ' -trif luorome thy Iphenyl- 
1-yl ) pyridin-2 -yl ] -aminocarlDonyl ] pyrazole ; 

35 1- (3-amidinophenyl) -3 -methyl-5- [ (2 • -f luoro- [1, 1 ' ] -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ {3-chloro-2 • -f luoro- [1, 1 ' ] - 
biphen- 4 -yl ) aminocarlDonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (2 ' -methylsulf onyl- [1 , 1 • ] - 
biphen-4 -yl ) aminocarlDonyl ] pyrazole ; 

1- (3-ainidinophenyl) -3-methyl-5- [ (2 • -aminosulf onyl- [1,1']- 
45 biphen-4-yl) (N' -methyl) aminocarlDonyl] pyrazole; 

1- (3-amidinophenyl) -3-n-butyl-5- [ (2 ' -aminosulf onyl- [1, 1 ' ] - 
biphen-4 -yl ) aminocarbonyl ] pyrazole ; 
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1- ( 3 -amidinophenyl ) -3 -n-butyl-5- [ ( (2 • -aminosulf onylphenyl-1- 
yl ) pyr idin-2 -yl ) -aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-n-butyl-5- [ ( (2 • -trif luoromethylphenyl-1- 
yl ) pyridin-2 -yl ) -aminocarbonyl ] pyrazole ; 
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1- (3-amidinophenyl) -5- [ (2 • -methylsulfonyl- [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl ] -3 - tr if luoromethyl -pyrazole ; 

1- (3-amidinophenyl) - 5- [ (2 * -trif luoromethyl - [1, 1 • ] -biphen-4- 
yl) aminocarbonyl] -3-trif luoromethyl-pyrazole; 

1- {3-aanidinophenyl) -4-inethoxy-5- ( (2 ' -trif luoromethyl- (1,1']- 
biphen-4-yl) aminocarbonyl) -3-trif luoromethyl -pyrazole; 

1 - { 3 -amidinophenyl ) - 3 -methyl - 5 - [ { 4 - 

tri f luoromethylphenyl ) aminocarbonylpyrazole ; 

1- (3 -amidinophenyl) -4 -methyl -5- ( (2 ' -aminosulfonyl - [1, 1 • ] - 
biphen-4-yl ) aminocarbonyl ] - imidazole ; 

1- (3 -amidinophenyl) -5- ( ( (2 • -aminosulf onylphenyl-l-yl)pyridin- 
2 -yl ) -aminocarbonyl ] - 1 , 2 , 3 - triazole ; 

1- (3 -amidinophenyl) -5- [ (2 ' -trif luoromethyl- [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl ] -1 , 2 , 3 -triazole ; 

1- (3 -amidinophenyl) -5 - [ (2 • -aminosulf onyl- [1, 1 • ] -biphen-4- 
yl) aminocarbonyl] -3-trif luoromethyl-1, 2, 4 -triazole ; 

3 -methyl- 1 - { 3 -amidinophenyl )-5-(4'-(4" -chlorophenyl ) thiazol - 
2 ' -yl ) aminocarJDonyl ) pyrazole ; 

1- (3-amidino)phenyl-3-methyl-5- [ (2 ' -trif luoromethylsulf ide- 
[1,1'] -biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidino)phenyl-3-methyl-5- [ {2 ' -trif luoromethylsulf oxide- 
[1,1'] •biphen-4-yl)aminoc5u:bonyllpyra2ole; 

1- (3-amidino)phenyl-3-methyl-5- [ (2 ' -trif luoromethylsulfonyl- 
[1,1*] -biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1 - ( 3 -amidino ) phenyl -3 -me thyl -5 - ( 4 ' - 

( carlDoxymethyl ) phenylaminocarbonyl ] pyrazole ; 

1- (3-amidino)phenyl-3 -methyl -5- [4 ' - (N,N- 

dimethylaminocarbonyl ) phenylaminocarbonyl ] pyrazole ; 

1 - ( 3 -amidino ) phenyl - 3 -methyl - 5 - [ 4 ' - ( N, N- 

dimethylaminosulf onyl ) phenylaminocarJDonyl ] pyrazole ; 

1- (3-amidino)phenyl-3-methyl-5- [ (4 ' -tert- 

butylaminosulf onylphenyl ) aminocarbonyl ] pyrazole ; 

1- ( 3-amidino) phenyl-3-methyl-5- 1 { 4 ' - 

aminosulf onylphenyl ) aminocarbonyl ] pyrazole ; 

1- (3-amidino) phenyl-3-methyl-5- [ {4 ' -trif luoromethylphenyl) - 
aminocarbonyl J pyrazole ; 

1- (3-amidino)phenyl-3-raethyl-5- [ (4 ' -benzylsulf onylpiperiArl) - 
ammoceurbonyl ] pyrazole ; 
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1- (3-amidinophenyl) -5- [ (2 ' -aminosulfonyl- [1, 1 ' 1 -biphen-4-yl) 
N-methylaminocarbonyl ] -3 -methyl -pyrazole ; 

1- (3-amidinophenyl) -5- { (4 ' -f luoro- [1,1') -biphen-4-yl) - 
aminocarbonyl ) -3 -methyl -pyrazole; 

1- (3-amidinophenyl ) -5- [ [5 (2 ' -axninosulfonylphenyl)pyridin-2- 
yl ] aminocarbonyl ] -3 -me thyl -pyrazole ; 

1 - ( 3 -cyariopheny 1 ) - 5 - [ ( 5 - ( 2 ' -aminosulf onylphenyl ) pyr idin-2 - 
yl ] aminocarbonyl ] - 3 -methyl -pyrazole ; 

1- {3-amidinophenyl) -5- ( {2 ' -trif luoromethyl- [1, 1 • ] -biphen-4- 
15 yl) aminocarbonyl] -3-methyl -pyrazole; 

1- (3-aminocarbonylphenyl) -5- [ (2 ' -aminosulfonyl- [1, 1 ' ] -biphen 
4-yl ) aminocarbonyl] -3-methyl -pyrazole; and, 

20 1- (3-amidinophenyl) -5- [ (2 • - aminosulf onyl) -3-chloro- [1,1*]- 
biphen-4 -yl ) aminocarbonyl ] -3 -methyl -pyrazole ; 

and a pheunnaceutically acceptable salt- 

25 

20. A compound according to Claim 1, wherein the 
compound is selected from the group: 

1- {3-amidinophenyl) -5- [ (2 ' -trif luoromethyl) -3-chloro- [1,1*]- 
30 biphen-4-yl) aminocarbonyl] -3-methylpyrazole; 

1- (3-amidinophenyl) -5- ( (2 • -aminosulf onyl - [1,1'] -biphen- 4- 
yl ) aminocarbonyl ] -3 -n-butylpyrazole ; 

35 1- (3-amidinophenyl) -5- { (2 ' -trif luoromethyl- [1,1'] -biphen-4- 
yl) aminocarbonyl] -3 -n-butylpyrazole; 

1- (3-amidinophenyl) -5- [ [5- (2 ' -aminosulf onylphenyl )pyridin-2- 
yl ] aminocarbonyl ] -3 -n-butylpyrazole ; 

40 

1- (3-amidinophenyl) -5- [ (2 • -trif luoromethyl- (1, 1 * ] -biphen-4- 
yl ) aminocarbonyl ] -3 - trif luoromethyl -4 -me thoxypyrazole ; 

1- (3-amidinophenyl) -5- [ (2 * -trif luoromethyl- [1,1*] -biphen-4- 
45 yDaminocarbonyl] -3-trif luoromethyl -pyrazole; 

1- (3-amidinophenyl) -5- 1 (2 • -sulf onylmethyl- [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl ] -3 -trif luoromethyl -pyrazole ; 



50 
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1- (3-amidinophenyl) -5- [ (2 ' -aminosulf onyl-3-bromo- [1, 1 ' ] - 
biphen-4-yl) aminocarbonyl] -3 -methyl -pyrazole; 

1- {3-aminocarl3onylphenyl) -5 - [ (2 ' -aminosulf onyl -3 -bromo- [1,1'] 
biphen-4-yl) aminocarbonyl] -3 -methyl -pyrazole; 
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1- (3-ainidinophenyl) -3-methyl-5- ( (2 • -aminosulf onyl ) - [1, 1 • 1 - 
biphen-4 -yl ) methylcarbonyl ] pyrazole ; 

1- (3-arninocarbonylphenyl) -5- [5- [ (2 ' -aminosulf onylphen-1- 
yl ) E^idin-2-yl J aminocarbonyl] -3 -methyl-pyrazole; 

1- (3-amidinophenyl) -5- ( (5- (2 ' -t- 

butylaminosulfonylphenyl)pyrimidin-2-yl] aminocarbonyl] -3- 
trifluoromethyl -pyrazole; """Yaj j 

1- (3-amidinophenyl) -5- ( ( 5- (2 • -aminosulfonylphenyl)pyrimidin-2- 
yl) aminocarbonyl] -3-trifluoromethyl-pyrazole; 

1- (3-aminocarbonylphenyl) -5- [ [5-(2 •- 

aminosulf onylphenyl ) pyrimidin-2 -yl ] aminocarbonyl 1 -3 - 
trifluoromethyl -pyrazole; 

1- (3-cyanophenyl) -5- [ ( (4 • - (imidazol-l- 

yl) phenyl) aminocarbonyl] -3-trifluoromethyl-pyrazole; 

1- (3-amidinophenyl) -5- [ (4 • - (morpholin-l-yl ) phenyl ) - 
aminocarbonyl] -3-trifluoromethyl-pyrazole; 

1- (3-aminocarbonylphenyl) - 5- [ (4 ' - (morpholin-l- 
yl ) phenyl ) aminocarbonyl ] -3-trifluoromethyl-pyrazole; 

1- (3-amidinophenyl) -5- [ (5- (2 • -aminosulf onylphenyl )pyridin-2- 
yl J aminocarbonyl ] -3 - trifluoromethyl -pyrazole ; 

1- (3-aminocarbonylphenyl) -5- ( [5- (2 * - 

aminosulf onylphenyl ) pyridin-2-yl J aminocarbonyl] -3- 
trifluoromethyl -pyrazole ; 

1- (3-amidinophenyl) -5- [ (4 ' - (3 -methyl tetrazol-1- 

yl ) phenyl ) aminocarbonyl ] -3 - trifluoromethyl -pyrazole ; 

1- (3-amidinophenyl) -5- (2 • -napthylaminosulf onyl ) -3-methyl- 
pyrazole; 

^" *"^~^ttol?^^^ ' ^ ^^'^'^^^^^^^yl) *™i»osulfonyl] -3-methyl- 

1- (3-aminomethylphenyl) -5- [ (2 • -aminosulf onyl- [1, 1 ' ] -biphen-4- 
yl) aminocarbonyl] -3-methyl -pyrazole; f * 

1- (3-aminoinethylphenyl) -5- 1 (2 • -aminosulf onyl- 11,1'] -biphen-4- 
yl) aminocarbonyl] -3-trifluoromethyl-pyrazole; 

l-{3-amidin<^henyl) -3-methyl-5- [ ( (2 • - 

trifluoromethylphenyl)Ryrid-2-yl)aminocarbonyljRyrazole; 

1- (3-amidinophenyl) -3-methyl-5- [ { (2 • -aminosulf onyl -1- 
yl ) pyrimid-5 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-raethyl-5- [ (2 • -f luoro- [1, 1 • J -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 
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1- (3-ainidinophenyl) -3 -methyl -5- [3-chloro- (2 ' -f luoro- [1,1']- 
biphen-4-yl ) aminocarbonyl J pyrazole ; 

1- (3-anddinophenyl) -3 -methyl -5- [ (3 -f luoro-2 ' -f luoro- [1, 1 ' J - 
biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (3-f luoro-2 * -aminosulfonyl- 
(1,1'] -biphen--4 -yl ) aminocarbonyl ] pyrazole ; 

l-(3-amidinophenyl) -3-methyl-5- [5- (2 ' -f luorophen-l-yl)pyrid-2- 
yl ] aminoccurbonyl ] pyrazole ; 

l-(3-amidinophenyl) -3-methyl-5- [ [5- {2'- 

ter tbutylaminosulf onylphenyl ) pyr imid-2 - 
yl ] aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ [5- (2 ' -aminosulf onylphenyl) - 
[1,6] -dihydropyr imid-2 -yl ] aminoccurbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (4- (pyrid-3 ' -yl)phen-l- 
yl ) aminocarbonyl ] pyrazole ; 



1- (3-amidinophenyl) -3-methyl-5- ( [2- (2'- 
25 pyr idyl ) ethyl ] aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (3- 

phenylpropyl ) aminocarlx>nyl ] pyrazole ; 



1- {3-amidinophenyl) -3-methyl-5- (4- (pyrid-2 ' -yl)phen-l- 
ylaminocarlDonyl J pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5-[ (4- 

( isopropyloxy ) phenyl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3 -methyl -5- [ (5- (2 ' -trif luoromethylphenyl) - 
pyrimidin-2 -y 1 ) aminocarbonyl ] pyrazole ; 

1 - { 3 -amidinophenyl ) - 3 -methyl - 5 - { ( 4 - 
40 (Piperidinosulf onyl) phenyl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- [ (4- 

(piperidinocartx>nyl ) phenyl ) aminocarbonyl ] pyrazole ; 

45 1- (3-amidino-4-f luorophenyl) -3-methyl-5- [ (2 ' -aminosulf onyl- 
[ 1 , 1 • ] -biphen-4 -yl ) aminocar]3onyl J pyrazole ; 

1- (3-aminocarl3onyl-4-f luorophenyl) -3-methyl-5- [ (2 ' - 

aminosulf onyl- [1,1*] -biphen-4-yl) aminocarbonyl] pyrazole ; 

l-methyl-3- (3-amidino)phenyl-4- [ (2 ' -aminosulf onyl- [1,1*]- 
biphen-4-yl) aminocarbonyl] pyrazole; and, 

1- (3-amidinophenyl) -3-methyl-5- [ [4- (pyrazol-4 ' -yl)phen-l- 
55 yl]aminoceu:ix5nyl] pyrazole; 
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and a pharmaceutically acceptable salt. 

21. A compound according to Claim 1, wherein the 
5 compound is selected from the group: 

l-(3-amidinophenyl)-3-methyl-5-( [5- (2*~ 

methylsulf onylphenyl ) pyrid-2-yl ] aminocarbonyl ) pyrazole; 

10 1- (3-amidinophenyl) -3 -methyl -5- { [5 - (2 ' - 

methylsulf onylphenyl ) pyrimid-2 -yl ] aminocarbonyl ) pyrazole ; 

1- (3-cyanophenyl) -3-methyl-5- ( [5- {2 ' - 
methylsulf onylphenyl ) pyrimid-2 - 
15 yl J aminocarbonyl ) pyrazole , ; 

1- (3-aminocarbonylphenyl) -3-methyl-5- ( [5- (2 ' - 

methylsulf onylphenyl ) pyrimid-2 -yl ] aminocarbonyl ) pyrazole ; 

20 1- (3- (N-aminoamidino) phenyl) -3-methyl-5- [ (2' -tert- 
butylaminosulf onyl- [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 

25 ^" ;^?-?^^^^^i<3ino) -3-methyl-5- [ (2 ' -aminosulfonyl- 

" ^^'-^ J "^ipnen-4-yl) aminocarbonyl] pyrazole ; 

1- (3- (N-me thy 1-N-hydroxyamidino) phenyl) -3-methyl-5-[ (4'-t- 
butylaminosulf onyl- [1,1'] -biphen-4- 
^ ^ yl / aminocarbonyl ] pyrazole ; 

1- (3- (N-methylamidino)phenyl) -3-methyl-5- [ (2'-tert- 
butylaminosulfonyl- [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 



35 1- { 3 . (N-methylamidino ) phenyl ) -3 -methyl-5- [ {2 ' -aminosulf onyl- 
l J. , X j -biphen-4 -y 1 ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -5- [ (2 • -aminosulf onylphenyl )pyridin-2- 
yl J aminocarbonyl ] te trazole ; 

40 

1- ( 3 -aminocarbonylphenyl )-5-{[5-{2'- 

aminosulf onylphenyl ) pyridin-2-yl ] aminocarbonyl } tetrazole; 

1- (3-amidinophenyl) -5- { [5- (2 • -trif luoromethylphen-1- 
yi) pyridin-2-yl J aminocarbonyl ) tetrazole; 

1- (3-amidinophenyl) -5- [ (4 • -bromophen-l-yl) 
aminocarbonyl] tetrazole; 

50 1^ ^^-^^^^^^b^^ylPh^^ -5-{ [5- (2 • -trif luoromethylphen-1- 
yx ) pyridin-2 -yl ] aminocarbonyl } tetrazole ; 
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1- ( ( 3 -amidinophenyl) methyl] -3-methyl-5- [ (2 ' -aminosulfonyl- 
[1,1') -biphen-4-yl) aminocarbonyljpyrazole; 

l-[ (4-ainidinophenyl) methyl] -3-methyl-5- [ (2 • -aminosulfonyl- 
5 [1,1'] -biphen-4-yl ) aminocarbonyl ] pyrazole 

1- (3-amidinophenyl) -2- [ (2 ' -aminosulfonyl- [1, 1 ' ] -biphen-4- 
yl ) aminocarlDonyl ] imidazole ; 

10 1- (3 -amidinophenyl) -4-methyl-2- [ (2 ' -aminosulfonyl- [1,1']- 
biphen- 4 -yl ) aminocarbonyl ] imidazole ; 

1- (3-amidinophenyl) -5-chloro-4-'methyl-2- [ (2 ' -aminosulf onyl- 
[ 1 , 1 • ] -biphen-4 -yl ) aminocarbonyl ] imidazole ; 

15 

5- (3 -amidinophenyl) -2 -me thyl-4- [ (2 ' -aminosulfonyl- [1,1*]- 
biphen- 4 -y 1 ) aminocarbonyl ] imidazole ; 

1- { 3 -amidinophenyl) -3 -methyl-5-[ (4'- (benzimidazol-l-yl)phen-l- 

20 yl ) aminocarbonyl ] pyrazole ; 

1- (3-aminocarbonylphenyl) -3-methyl-5- [ (4' - (benzimidazol-1- 
yl ) phen-l-yl ) aminocarbonyl ] pyrazole ; 

25 1- (3 -amidinophenyl) -3-methyl-5- [ (4 ' - (2-methylimidazol-l- 
yl ) phenyl ) aminocarbonyl ] pyrazole ; 

1- (3-aminocarbonylphenyl) -3-methyl-5- [ (4 ' - {2-methylimidazol-l- 
yl ) phenyl ) aminocarbonyl ) pyrazole ; 

30 

1- (3 -amidinophenyl) -3 -methyl -5- [ [4 ' - ( 1, 2 , 4-triazol-2-yl) - 
phenyl ] aminocarbonyl ] pyrazole ; 

1- { 3 -amidinophenyl ) -3 -methyl-5- ( ( 4 ' - 
3 5 cyclohexylphenyl ) aminocarbonyl ) pyrazole ; 

1- (3 -amidinophenyl) -3-methyl-5- [[1,1'] -biphen-4- 
ylaminocarbonyl ] pyrazole ; 

40 l-( 3 -amidinophenyl) -3-methyl-5-( (4' - 

morpholinophenyl ) aminocarbonyl ) pyrazole ; . 

1- (3-amidinophenyl) -3-methyl-5- ( (4' - ( (2- 
trif luoromethyl) tetrazol-1- 
45 yl ) phenyl ) aminocarbonyl ] pyrazole ; 

1- {3-aminomethylphenyl) -3-methyl-5- [ (4 ' - { (2- 
trif luoromethyl ) tetrazol-1- 
^ ^ yl) phenyl ) aminoceurbonyl ] pyrazole ; 

l-(3-amidinophenyl)-3-methyl-5-[ ( (4'-(N,N- 
dimethylamino) carbonylamino)phen-l ' - 
yl ) aminocarlx)nyl J pyrazole ; 

55 l-(3-amidinophenyl)-3-methyl-5-[ {4'-(N,N- 
diethylamino) phenyl ) aminocarbonyl ] pyrazole ; 
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l-(3-Miinocarbonylphenyl)-3-met:hyl-5-[ ( (4'-N,N- 
diethylamino) phenyl ) aininocarbonyl ] pyrazole ; 

1- (3 -amidinophenyl) -3 -methyl -5- [ (4 ' - (1- 

tetrazolyl ) phenyl ) aininocarbonyl ) pyrazole ; 

1- (3 -aminocarbonylphenyl) -3-methyl-5- ( (4 ' - (1- 
tetrazolyl ) phenyl ) aminocarbonyl ) pyrazole ; 

1- (3 -amidinophenyl) -3-methyl-5- [ (4 ' - (N-acetylpiperizin-1- 
yl ) phenyl ) aminocarbonyl ] pyrazole ; 

1- (3 -amidinophenyl) -3-methyl-5- [ (4 ' - {N-tert- 
bu ty loxycarbonylpiper i z in- 1 - 
yl) phenyl) aminocarbonyl) pyrazole, ; 

1- (3 -amidinophenyl) -3-methyl-5- { (4 ' -piperizin-l-yl- 
phenyl ) aminocarbonyl ) pyrazole ; 

1- (3 -amidinophenyl) -"3-trif luoromethyl-5- ( (4'- 
cyclohexylphenyl ) aminocarbonyl ) pyrazole ; 

1- (3.amidinophenyl) -3-methyl-5- [ {4 ' - (N-morpholino) -3 ' - 
cniorophenyl ) aminocarbonyl ] pyrazole ; 

1- (3 -amidinophenyl) -5- [ (2 • -aminosulfonyl- [1,1'] -biphen-4- 
yl ) aminocarbonyl 1 -3 - (methyl thio ) pyrazole ; 

1- (3 -amidinophenyl) -5- [ (2 • -aminosulfonyl- -biphen-4- 
yl) aminocarbonyl] -3- (methylsulf inyl) pyrazole; 

1- (3 -amidinophenyl) -5- [ (2 • -aminosulfonyl- [1,1'] -biphen-4- 
yl) aminocarbonyl] -3- (methylsulf onyl) pyrazole; 

1- (3 -aminocarbonylphenyl) -5- [ (2 » -trif luoromethyl- [1, 1 • ] - 
biphen-4-yl) methyl] tetrazole; 

1- ( 3 -amidinophenyl ) -5 - [ ( 4 ' - 

cyclopentyloscyphenyl) aminocarbonyl] -3 -methyl -pyrazole; 

1- (3-amidinophenyl) -5- [ (3- ( (pyrid-2-yl)methylamino)phenyl) 
aminocarbonyl] -3 -methyl -pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- [ (4 ' - (N- 

iinidazolyl ) phenyl ) aminocarbonyl ) pyrazole ; 

^" » ' -3-trif luoromethyl-5- [ (4 ' - (N-morpholino) -3- 

chlorophenyl)aminocarbonyl]pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- [ (4 ' - (N-pyrrolidinocarbonyl) - 
3 -chlorophenyDaminocarboiyl] pyrazole; 
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1- { 3-amidinophenyl ) -3 -methyl-S- [ (4 ' - (N-morpholinocarbonyl) -3- 
chlorophenyl ) aminoccurbonyl J pyrazole ; 

1- ( 3 -cyanophenyl ) -5 - [ ( 4 ' - (N- imidazolyl ) phenyl ) aminocarbonyl 1 - 
3 - trif luorome thyl -pyrazole ; 

1- (3-amidinophenyl) -5- [ (4 ' - (N- 

imidazolyl) phenyl) aminocarbonyl] -3-trif luorome thyl- 
pyrazole; 

1- (3-amidinophenyl) -5- [ (4 • - (N-methyltetrazolon-1- 

yDphenyl) aminocarbonyll -3-trifluoromethyl -pyrazole; and, 

1 - ( 3 ' -aminocarbonylphenyl ) - 5 - [ { 2 • -aminosul f onylphenyl -(1,1']- 
biphen-4-yl ) methylcarbonyl ] -3 -methyl -pyrazole ; 

and a pharmaceutically acceptable salt. 



22. A compound according to Claim 1, v^erein the 
compound is selected from the group: 

1- (3-amidinophenyl) -5- [4 ' - (pyrrolidinomethyl) phenyl) 
aminoccurbonyl J -3 -methyl -pyrazole; 

1- (3-aminophenyl) -3-methyl-5- [ (2 ' -aminosulfonyl- [1, 1 • ] -biphen- 
4-yl ) aminocarbonyl ] pyrazole ; 

1- (2 • -aminophenyl) -3-methyl-5- [ (2 • -aminosulfonyl- [1, 1 • J - 
biphen-4 -yl ) aminocarbonyl ) pyrazole ; 

1- (3-amino-4 ' -chl or ©phenyl) -3-methyl-5- [ (2 • -aminosulf onyl- 
[ 1 , 1 • ] -biphen-4-yl ) aminocarbonyl J pyrazole ; 

1- (3-amino-4 ' -f luorophenyl) -3-methyl-5- [ (2 ' -aminosulf onyl- 
[1,1*] -biphen-4-yl) aminocarlDonyl Jpyrazole; 

1- (3-amino-4 • -methoxyphenyl) -3 -methyl -5- [ (2 ' -aminosulf onyl- 
[1,1'] -biphen-4-yl)aminocarl3onyl Jpyrazole; 

1- (3-amino-4 ' -chlorophenyl) -5- [ (2 ' -aminosulf onyl- [1, 1 • ] - 
biphen- 4 -y 1 ) aminocarbonyl ] te treizole ; 

1- (3-amino-4 • -chlorophenyl) -5- { [ (2 ' - 

aminosul f onylphenyl ) pyridin-2 -yl ] aminocarbonyl } tetrazole ; 

1- {3-amino-4 ' -methoxyphenyl) -5- [ (2 • -aminosul fonyl- [1, 1 • ] - 
biphen- 4 -yl) aminocarlDonyl 1 tetrazole; 

•1- (3-aminomethylphenyl) -5- [ (2 ' -aminosulf onylphenyl )pyrid-2-yl) 
aminocarbonyl] -3 -methyl -pyrazole; 

1- (3-aminomethyl-4 ' -methylphenyl) -5- [ (2 ' -aminosulf onyl- [1, 1' ] - 
biphen-4-yl) aminocarbonyl] -3-me thyl -pyrazole; 
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1- (3-airiinoinethyl-4 ' ;f luorophenyl) -5- { (2' -aminosulf onyl- [1. i ' ] 
biphen-4-y 1 ) anunocarbonyl ] -3 -methyl -pyrazole ; 

1- O-aminomethylphenyl ) -5- [ (4 ' - (N-pyrrolidino- 

carbonyl) phenyl) aminocarbonyl] -3-trif luoromethyl- 
pyrazole; 

1- (3-ethylcarboxyaniidinophenyl) -5- [ (2 • -aminosulf onyl- [1 i • i - 
hiphen-4-yl) -aminocarbonyl] -3-methyl -pyrazole; 



1- {3- {1 ' -imino-1 ' - (N-morpholino) ) methyl) phenyl) -5- [ 12 ' -tert- 
butylammosulfonyl- [1,1-] -biphen-4-yl)aminocarbonyl J -3- 
methyl-pyrazole; ' ' 

15 l-n-(l'-imino-l'-(N-morpholino))methyl)phenyl)-5-{ (2'- 

aminosulfonyl- [1, 1 • ] -biphen-4-yl) aminocarbonyl] -3 -methyl- 

l-{3-{N-( (5-methyl-2-oxo-l,3-dioxol-4- 

yl)roethoxycarbonyl) amidino] phenyl] -5- ( (2 ' -aminosulfonyl- 
U, 1 J -bipiien-4-yl) aminocarbonyl) -3 -methyl -pyrazole; 

1- (pyrid-2-yl) -3-methyl-5- { {3-f luoro-2 • -aminosulf onyl- f 1, 1 ' ] - 
biphen- 4 -yl) aminocarbonyl] pyrazole; j >. > » 

1- (6-bromopyridin-2-yl) -3-methyl-5- I (3-f luoro-2 • -aminosulf onyl 
U,l J -biphen-4-yl)aminocarbonyl]pyrazole; 

1- (3-amino-4-chlorophenyl) -5-1 (2 •-aminosulfonyl-3-chloro- 
l J. , 1 J -biphen-4 -yl ) aminocarbonyl ] tetrazole ; 

1- (3-amino-4-chlorophenyl) -5- ( (4 ' - (1- 

pyrrolidinocarbonyl ) phenyl ) aminocarbonyl ] tetrazole; 

1- (3-aminomethylphenyl) -5- [ (2 • -aminosulf onyl- [1. 1 ' 1 -biphen-4- 
yl) aminocarbonyl] tetrazole; 

1- (3-aminomethylphenyl) -5- [ (2 ' -aminosulfonyl-3-fluoro-ri 1' 1- 
biphen-4 -yl ) aminocarbonyl ] tetrazole ; 

1- (3-aminomethylphenyl) -5- [ (2 ' -aminosulf onyl- 11,1'] -biphen-4- 
yl) aminocarbonyl J imidazole; -r i , j t^nen « 

1- (3-aminomethylphenyl) -5- [ {2 ' -methylsulf onylmethyl- [1, 1 • J - 
«3 oiPhen-4-yl) aminocarbonyl] imidazole; 

1- (3-amidinophenyl) -5- [ (2 • -aminosulf onyl- [1, 1 • ] -biphen-4- 
yl) aminocarbonyl] imidazole; -r i » ^ « 

1- [3- (methylaminomethyl) phenyl] -5- [ (2 • -aminosulf onyl-3-fluoro- 
li, X ] -biphen-4-yl) aminocarbonyl] -3 -methyl -pyrazole; 

1- [3- (methylaminomethyl)phenylj -5- [ (2 • -methylsulf onyl -3-f luoro- 
11,1 J -biphen-4-yl) aminocarbonyl] -3-methyl-R/razole; 
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1- (3-aminomethylphenyl) -5- [ (2 • -methylsulf onyl- [1,1'] -biphen-4- 

yl) aminocarbonyl] -4-methoxy-3-trif luoromethyl-pyra2ole; 
l- {3-aminomethylphenyl) -5- [ (2-f luoro-4- {N- 

pyrrolidinocarbonyl ) phenyl ) aminocarbonyl ] -3 - 
trifluoromethyl-pyrazole; 

1- (3-aminoinethylphenyl) -5- ( (3-f luoro-4- (N-pyrrolidinocarbonyl) 
phenyl ) aminocarbonyl ] -3 - trif luoromethyl-pyrazole ; 

1- (3-aminomethylphenyl) -5- [ (2 ' -sulf onylmethyl- [1,1'] -biphen-4- 
yl ) aminocarbonyl ) -3 - trif luoromethyl -pyrazole ; 



1- (3-aminomethylphenyl ) -5- [ (2 ' -aminosulf onyl-3-f luoro- [1,1'] 
15 biphen-4 -y 1 ) aminocarbonyl ] -3 - tri f luoromethyl -pyrazole ; 

1- (3-aminomethylphenyl) -5- [ (5- (2 • -aminosulf onylphenyl) -[1,6- 
dihydr o]pyrimid- 2 -yl) aminocarbonyl] -3 - tr i f luoromethyl - 
pyrazole; 

20 

1- (3-aminomethylphenyl) -5- [ (5- (2 ' -aminosulf onylphenyDpyrimid- 
2 -yl ) aminocarbonyl ] -3 - trif luoromethyl -pyrazole ; 

1- [3- (2 • -ethylaminophenyl) -5- [ (2 ' -aminosulf onyl- [1 , 1 ' } -biphen- 
25 4-yl) aminocarbonyl] -3 -trif luoromethyl -pyrazole; 

1- [3- (1- (N-morpholino) imino) phenyl] -5- [ (2 • -aminosulfonyl-3- 
f luoro- [1,1'] -biphen-4 -yl ) aminocarlDonyl 1 -3 - 
tr if luoromethyl -pyrazole; 

1- (3-aminomethylphenyl) -5- [2- (2 ' -aminosulf onyl- [1 , 1 ' l-biphen-4- 
yl) -1-hydroxyethyl] -3-trif luoromethyl -pyrazole; 

1- (3-aminomethylphenyl) -5- [ (3-f luoro-2 • -methylsulf onyl- [1, 1 • J - 
35 biphen-4 -yl) aminocarbonyl] -3-trif luoromethyl -pyrazole; 

1- (3-aminomethylphenyl) -5- [ (5- (2 • -methylsulf onyl- 
phenyl ) pyriiiiid-2 -yl ) aminocarbonyl J -3 - trif luoromethyl- 
pyrazole; 

40 

1- [3-ainidinophenyl] -5- [ (3-f luoro-2 ' -methylsulf onyl- (1,1']- 
biphen-4-yl) aminocarl^onyl J -3-trif luoromethyl -pyrazole; 
and, 

45 1- t3-amidinophenyl] -5- [ (3-f luoro-2 • -aminosulf onyl- [1, 1 ' ] - 

biphen-4-yl) aminocarlDonyl] -3-trif luoromethyl -pyrazole; 



and a pharmaceutically acceptable salt. 

23. A compound according to Claim 1, wherein the 
compound is selected from the group: 

1- (3-aminomethyl)phenyl-5- [ (2 ' -aminosulfonyl- [1,1'] -biphen-4- 
55 yl) Ccurbonylmethyl] -3-trif luoromethyl -pyrazole; 
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1- (3-aniinomethyl)phenyl-5-( (2 ' -aminosulfonyl- [1, 1 • ] -biphen-4- 
yl) aminocarbonyl] -3- (methylsulfonylmethyl) pyrazole; 

1- (3-amidino)phenyl-5- [ (2 ' -aminosulfonyl- (1, 1 • ] -biphen-4- 

yDammocarbonyl] -3- (methylaminosulfonylmethyl) pyrazole; 

1- (3-aminoinethylphenyl) -5- [ (2 ' -aiiiinosulfonyl-3-f luoro- [1 1 • ] - 
bxphen- 4 -y 1 ) aminocarbony 1 ] - 3 - ' 
(methylaminosulfonylmethyl ) pyrazole; 

1- (3- (N-carboxymethyl) amidinophenyl) -5- [ (5- (2 • - 

^^^^ J^f onylphenyl ) pyrimid-2 -yl ) aminocarbonyl ] -3 -methyl- 

1- (3-aminomethylphenyl) -5" [ (2 • -methyl sulfonyl- [1,1'] -biphen-4- 
yl ) aminocarbonyl J -3 -methyl -pyrazole ; 

1- (3-aminomethylphenyl ) -5- [ (2 • -aminosulf onyl-3-methyl- [1 1' ] - 
biphen-4-yl) aminocarbonyl] -3-trif luoromethyl-pyrazole; 

1- (3-aminomethylphenyl) -5- [ (3-f luoro-2 • -methyl sulfonyl- [1 1 ' 1 
biphen-4-yl ) aminocarbonyl ] -1 , 2 , 3 -triazole; 

1- {3-airdnomethyl-4--methyl)phenyl-5- [ (2 • -aminosulfonyl- [1, 1' I - 
biphen-4-yl ) aminocarbonyl ] -3 -methyl -pyrazole ; 

1- {3-aminomethyl-4-f luoro)phenyl-5- [ (2 ' -aminosulf onyl- [1,1']- 
bxphen-4 -yl ) aminocarbonyl ] -3 -methyl -pyrazole ; 

1- (3-aminomethyl-4-chloro)phenyl-5- [ (2 • -aminosulfonyl-[l 1' 1 - 
bxphen-4 -yl ) aminocarbonyl ] -3 -methyl -pyrazole; 

1- (3-amnometliyl-4-f luoro [ (2 • -aminosulf onyl-3-fluoro 

11,1 ] -bxphen-4 -yl ) aminocarbonyl ] -3 - trif luoromethyl - 
pyrazole; 

1- (3-aininomethyl)phenyl-5- [ (2 • -aminosulf onyl-3-fluoro- [1, 1 ' ] - 
bxphen-4-yl) aminocarbonyl] -3 -methyl -pyrazole; 

1- (3-aminomethyl)phenyl-5- ( (3-f luoro-2 ' -methylsulf onyl- [1, 1' 1 - 
bxphen-4-yl) aminocarbonyl] -3 -trif luoromethyl -pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- [ {3-f luoro-4- (N- 
morpholino ) phenyl ) aminocarbonyl 1 pyrazole ; 

1- (3-aminomethylphenyl) -3-methyl-5- [ (3-f luoro-4- (N- 
morpholino ) phenyl ) aminocarbonyl 1 i^azole ; 

1- (3-aminomethylphenyl) -3-trif luoromethyl-5- ( (3-f luoro-4- (2- 
methylimidazol-l-yl ) phenyl ) aminocarbonyl ) pyrazole ; 

1- (3-cyanophenyl ) -3-trif luoromethyl-5- ( ( [1, 1 ' 1 -biphen-4- 
yl ) oxymethyl ) pyrazole ; 
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1- O-amidinophenyl) -3-trif luoromethyl-5- [([1,1'] -biphen-4- 
yl ) oxymethyl ] pyrazole ; 

1- (3-carboxamidophenyl) -3-trif luoromethyl-B- (([1,1'] -biphen-4- 
5 yl ) oxymethyl ) pyrazole ; 

l-(3-ainidinophenyl) -3-trifluoroinethyl-5- ( (2-f luoro-4- (N- 
morpholino ) phenyl ) aminocarbonyl ) pyrazole ; 

10 1- (3-carboxamidophenyl) -3-trif luoromethyl-5- ( (2-f luoro-4- (N- 
morpholino ) phenyl ) aminoceurbonyl ) pyrazole ; 

1- (3-aminomethylphenyl) -3-trif luoromethyl-5- ( (3- 
trif luoromethyl-4- (N- 
15 niorpholino ) phenyl ) andnocarbonyl ) pyrazole ; 

1- (3-aininoinethylphenyl) -3-ethyl-5- [ (3-f luoro-2 ' -tert- 
butylaminosulfonyl- [1, 1 ' ] -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 



20 



30 



40 



1- (3-aminomethylphenyl) -3-ethyl-5- ( (3-f luoro-2 ' -methylsulfonyl- 
[1,1'] -biphen-4-yl ) ) aminocarbonyl ) pyrazole ; 



l-( 3-aminomethylphenyl) -3-ethyl-5- [ {2-fluoro-4- (2- 
25 methylsulfonylimidazol-1- 

yl ) phenyl ) ] aminocarbonyl ) pyrazole ; 



l-[ (6- (aminomethyl)pyrid-2-yl) ] -3-methyl-5- [ (2 • -aminosulfonyl- 
[1,1'] -biphen-4-yl ) aminocarbonyl ] pyrazole ; 

1- [ (6 - {N-hydroxyamidino>pyrid-2-yl) ] -3-methyl-5- ( (2 • -tert- 
butylaminosulfonyl - [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 

35 1- [ (6-amidinopyrid-2-yl) ] -3-methyl-5- [ (2 • -aminosulf onyl- [1, 1 • ] - 
biphen-4-yl ) aminocarlxjnyl ] pyrazole ; 



1- [6-amidinopyrid-2-yl] -3-methyl-5- [3-f luoro- (2 ' - 

methylsulf onyl- [1, 1 * ] -biphen-4-yl) aminocarlDonyl] pyrazole; 

1- (3-aminomethylphenyl) -3-methyl-5- ( (2-methoxy-4- (N- 
morpholino ) phenyl ) aminocarlx>nyl ) pyrazole ; 



1- (3-aminomethylphenyl) -3 -methyl-5- (4 • - (3 "-methyl-5--oxo-3 
45 pyrazolin-2 " -yl ) -phenyl ) aminoceurbonyl ] pyrazole ; 

1- [3- ( aminome thy 1) phenyl] -5- [ (2 • -methylsulf onyl- [1,1*] -biphen- 
4-yl ) aminocarlx>nyl ] -3 - (methyl thio ) pyrazole ; 

50 l-(3-aminomethyl-4-fluorophenyl) -3-trif luoromethyl-5- [ (3- 
f luoro-2 ' -methylsulf onyl- [1, 1 ' ] -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 

ethyl 1- [3- ( aminome thyl) -phenyl] -5- [3-f luoro-2 • -methylsulf onyl- 
55 [1,1*] -biphen-4 -yl ) aminocarbonyl J pyrazole-3 -carboxylate ; 
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1- [3- (aminomethyl) phenyl] -5- [ (3-f luoro-2 • -methylsulf onyl- 
Cl, 1 • 1 -biphen-4-yl) aminocsu:bonyl]pyrazole-3-carboxylic 
acid; 

5 1 - C 3 - ( aminomethyl ) phenyl ] - 3 - [ aminocarbony 1 ] - 5 - [ 3 - f luor o - ( 2 * - 

methylsulf onyl- [ 1 , 1 • 1 -biphen-4-yl ) aminocarbonyl ] pyrazole ; 

ethyl 1- [3- (aminomethyl) -phenyl] -3-trif luoromethyl-5- [ (3- 
f luoro-2 • -methylsulf onyl- (1,1'] -biphen-4- 
10 yl) aminocarlx>nyl ] pyra2ole-4-carboxylate ; 

1- [3 - (aminomethyl) phenyl] -5« [ (3 -f luoro-2 * -methylsulfonyl- 

[1,1*] ^biphen-4-yl) aminocarbonyl] -3- (methyl thio) pyrazole; 

15 1- [ 3 - ( aminomethyl ) phenyl ] -5- ( ( 3 -f luoro-2 • -methylsulf onyl- 
[1,1'] -biphen-4-yl) aminocarlx>nyl] -3- 
(methylsulf onyl ) pyrazole ; 

1- [3- (aminomethyl) phenyl] -5-[ (4-{5- 
20 (methoxyaminocarbonyl) imidazol-l-yl)phen-l- 

yl) aminocarbonyl] -3 -trifluoromethyl -pyrazole; and, 



25 



1- (3-aminomethylphenyl) -5- t (4- (5-methyl-l, 2, 3-tria20l-l- 

yl ) phen-1 -yl ) aminocarlDonyl ] -3 - trif luoromethyl-pyrazole ; 

and pliarmaceutically acceptable salts thereof. 



24. A pharmaceutical con^sition, comprising: a 
30 pharmaceutically acceptable carrier and a therapeutically 
effective amount of a conpound according to Claim 1 or a 
pharmaceutically acceptable salt thereof. 



25. A method for treating or preventing a thromboembolic 
disorder, con^rising: administering to a patient in need 
thereof a therapeutically effective amount of a compound 
according to Claim 1 or a pharmaceutically accept^le salt 
thereof . 
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